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	1. Beta-lactam allergy
Suravat Homvises,  MD.
 



	3. • Adverse drug  reactions (ADRs) are typically described as Type A and Type B
• Immunologically-mediated or drug hypersensitivity reactions were historically
classified mechanistically by Gell and Coombs (Type I-IV)
• β-Lactams which include penicillins, cephalosporins, carbapenems, and
monobactams are the most common antibiotic classes reported to allergic reactions
Introduction
Caruso C, et al. J Asthma Allergy 2021;14:31-46.
 


	4. Epidemiology
• Penicillin is  the most common drug allergy identified in medical records, with a
prevalence ranging from 6 to 25% across various regions and treatment populations
• Benign cutaneous reactions such as urticaria and delayed maculopapular
exanthema are the most common type of reactions
• Incidence of new reports of penicillin allergy in 2007 in the United States was 1.4%
for females and 1.1% for males in a study that extracted data from the electronic
health records of 411,534 patients
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	5. • Longitudinal studies  from a single center in the United States showed that the rate
of positive penicillin skin tests decreased from 15% in 1995 to 3% in 2007 and to
0.8% in 2013
• Penicillins have been the most common cause of drug-induced fatal and nonfatal
anaphylaxis in the United Statesand the United Kingdom
Epidemiology
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	6. • Early studies  indicated more than 5% cross-reactivity between penicillins and
cephalosporins
• Contamination of early cephalosporin preparations with penicillins was suspected
• No more than 2% of patients with positive reactions to multiple penicillin skin-test
reagents have a reaction to cephalosporins
Epidemiology
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	7. Type A Type  B
• Predictable
• Dose-dependent
• Related to pharmacologic actions
• 80% of all ADRs
• Unpredictable
• Less directly related to dose
• Not related to pharmacologic actions
• Overdosage
• Side effects
• Secondary effects
• Drug interactions
• Drug intolerance: undesirable pharmacologic effect
• Drug allergy: immunologically-mediated response
• Nonallergic reactions with immunologic
manifestations: direct release of mediators
Classification of adverse drug reactions
Middleton’s Allergy: Principles and Practice, 9th Edition
 


	8. Revised Gell and  Coombs classification
Middleton’s Allergy: Principles and Practice, 9th Edition
 


	9. • All β-lactams  share a 4-membered β-lactam ring
• Penicillins have a 5-membered thiazolidine ring
and a R1 side chain
• Cephalosporins have a 6-membered sulfur-
containing dihydrothiazine ring and 2 side chains
(R1 and R2)
Structures
- Caruso C, et al. J Asthma Allergy 2021;14:31-46.
- Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	10. • Carbapenems (imipenem,  meropenem,
ertapenem, doripenem) contain a carbon
double bond instead of sulfur in 5-membered
thiazolidine ring and have a side chain
• Aztreonam is the only monobactam
commercially available that contains only
β-lactam ring
Structures
- Caruso C, et al. J Asthma Allergy 2021;14:31-46.
- Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	11. Monobactams
Penicillins
Cephalosporins
Methoxycephalosporins Oxocephalosporins
Carbacephems
Carbapenems
Oxapenems
Baldo BA,  Pham NH. Drug allergy. Springer; 2013
 


	12. Natural Penicillins
Penicillinase-resistant
Penicillins
Aminopenicillins
Extended-spectrum
Penicillins
  


	13. Penicillin allergenic determinants
•  Penicilloyl determinant is known to be the major penicillin antigen
• Benzylpenicillin rearranges to form an isomer, D-benzylpenicillenic acid, binds
selectively to lysine residues of human serum albumin (HSA) forming penicilloyl–
lysine adducts
• Both benzylpenicillin and benzylpenicillenic acid were shown to covalently bind to
lysine residues in HSA to form penicilloyl adducts in vitro
• Prolonged incubation of benzylpenicillenic acid with HSA produced an increase in
the relative amount of the 5R,6S diastereomer
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	14. Penicillin allergenic determinants
Benzylpenicillin  (Penicillin G)
Benzylpenicillenic acid
Lysine residue
Lysine residue
Benzylpenicilloyl
determinant (5R,6R)
Benzylpenicilloyl
determinant (5R,6S)
Lysine residue
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	15. Benzylpenicillin
Benzylpenicilloyl
determinant
Benzylpenicilloic acid
Benzylpenicillenic
• Main  hydrolysis product of benzylpenicillin
• Considered to be one of the minor determinants
• Decarboxylation gives rise to penilloic acid
Benzylpenilloaldehyde
6-aminopenicillanic acid
Not appear to be important
allergenic structure
Theorically function as
antigens and allergens
Baldo BA, Pham NH. Drug allergy. Springer; 2013
Benzylpenilloic acid
 


	16. Baldo BA, Pham  NH. Drug allergy. Springer; 2013
 


	17. Zagursky RJ, Pichichero  ME. J Allergy Clin Immunol Pract 2018;6:72-81 e1.
 



	19. Zagursky RJ, Pichichero  ME. J Allergy Clin Immunol Pract 2018;6:72-81 e1.
 


	20. Cephalosporins allergenic determinants
•  Aminolysis of cephalosporins in the presence of polylysine or protein gave results
consistent with the formation of unstable intermediates that decompose to
penaldate and ultimately penamaldate structures
• β-lactam ring cleavage of cephalosporins with a good leaving group at C-3 is
accompanied by elimination of the leaving group
• With a poor leaving group at C-3, for example, cephalexin and cefadroxil, aminolysis
does not appear to cause immediate breakdown of dihydrothiazine ring and
cephalosporoyl structure forms
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	21. Cephalosporins
Contain side chain  (R1) and (R2), which is
attached at position 3 of dihydrothiazine ring
Aminolysis with lysine
Cephalosporoxyl with
good-leaving R2
Cephalosporoxyl with
poor-leaving R2
Cephalexin, Cefadroxyl
Ceftazidime, Cephaloridine
Penaldate
Penamaldate
Aminolysis results in structures in only R1 side chain,
attached amide, and remnants of the β-lactam ring
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	22. • Penaldate- and  any penamaldate-like structures linked to carrier protein represent
hapten–carrier complexes that may interact with side chain (R1)-specific IgE
antibodies in allergic responses
• Quantitative hapten inhibition results revealed cross-recognition of compounds with
R1 groups showing a structural similarity to the cephalothin R1 group
• R2 groups are readily lost both in vitro and probably in vivo and therefore the R2
side chain cannot contribute to the molecules allergenicity
Cephalosporins allergenic determinants
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	23. Baldo BA, Pham  NH. Drug allergy. Springer; 2013
 


	24. Cephalosporins allergenic determinants
Loss  of R2 group
Baldo BA, Pham NH. Drug allergy. Springer; 2013
Aminolysis
 


	25. • Cephalosporins with  methoxyimino group
in the R1 side chain responsible for skin test
reactivity in patient who experienced
anaphylaxis to cefuroxime axetil
• Oxacillin, contains a methyl-substituted
isoxazolyl group, a bioisostere of the
methoxyimino group, was also skin test-
positive in the patient
Cephalosporins
Baldo BA, Pham NH. Drug allergy. Springer; 2013
 


	26. Zagursky RJ, Pichichero  ME. J Allergy Clin Immunol Pract 2018;6:72-81 e1.
 


	27. • Identical R1  structures → R1 (red cell)
• Identical R2 structures → R2 (gold cell)
• Only identical ring of R1 structure → R1’
• Only identical branch chain of R1 structure → R1’’
• Similar R1 structure → r1
• Similar R2 structure → r2
• Only similar ring of R1 structure → r1’
• Only similar branch chain of R1 structure → r1’’
• No R1 or R2 structural similarities → blank cell
Cross-reactivity in ꞵ-lactam
Zagursky RJ, Pichichero ME. J Allergy Clin Immunol Pract 2018;6:72-81 e1.
 


	28. • Penicillin inhibits  bacterial cell-wall synthesis and specifically targets bacteria, since
eukaryotic cells lack a cell wall.
• Penicillin affects the host microbiome and can lead to bacterial overgrowth such
as Clostridioides difficile colitis and oral candidiasis (thrush)
Mechanism
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	29. Mechanism
• Penicillins are  small molecules that covalently bind to
proteins in plasma and create hapten–carrier complexes
• Beta-lactam ring binds to lysine residues in serum proteins,
and creates penicilloyl polylysine, the major antigenic
determinant
• Haptenation from covalent binding to carboxyl and thiol
groups leads to the creation of several minor determinants
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	30. • Hapten–prohapten model  applies to immediate or antibody-mediated penicillin
hypersensitivity
• IgE-mediated reactions
• (1st exposure) Dendritic cells bind and internalize the penicillin-bound proteins
for presentation to naive CD4+ T cells (type 0 helper T cells)
• In the presence of IL-4, naive T cells develop into penicillin-specific Th2 cells,
which produce IL-4 and IL-13, inducing differentiation of B cells into plasma cells
that secrete penicillin-specific IgE, which binds to Fc epsilon receptors on the
surface of basophils and mast cells
Mechanism
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	31. • IgE-mediated reactions
•  (Re-exposure) Polyvalent penicillin cross-linking of Fc epsilon receptors bound
to IgE antibodies induces mast-cell degranulation and releases soluble
inflammatory mediators such as tryptase, histamine, prostaglandins, leukotrienes
• Leading to clinical manifestations of anaphylaxis
Mechanism
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	32. • Delayed reactions
•  Often associated with models that involve noncovalent binding, such as the
pharmacologic interaction model (P-I model) or alteration of the specificity of
HLA peptide presentation (altered peptide repertoire model)
• Type II reactions
• Antibody target the cell-membrane structures of erythrocytes, leukocytes, or
platelets, leading to cell destruction or sequestration, including hemolytic
anemia and thrombocytopenia
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	33. • Delayed reactions
•  Type III reactions
• Antibodies that are formed within 4 to 10 days react with the penicillin-
protein carrier, forming soluble immune complexes
• Complement activation and deposition in small vessels lead to recruitment of
neutrophils by the Fc-IgG receptor
• Releases proteolytic enzymes and leads to tissue damage and local
vascular inflammation, such as small-vessel (hypersensitivity) vasculitis and
serum sickness
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	34. • Delayed reactions
•  Type IV reactions
• An antigen-presenting cell processes drug-modified peptides and presents
them in the antigen-binding groove of HLA for recognition by the T-cell
receptor (TCR) on CD4+ or CD8+ T cells
• T-cell activation and release of cytokines and chemokines
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	35. Mechanisms of T  cell–mediated reactions
Phillips EJ, et al. J Allergy Clin Immunol 2019;143:66-73.
 


	36. • Some of  the reactions occur very fast before enough local concentrations of
covalent conjugates can be formed
• Immediate reaction in skin tests or a positive in vitro basophil activation test (BAT)
to an inert drug cannot be explained by the hapten concept
• The involved drugs are not “haptens”
Mechanism
Pichler WJ. Allergy 2021;76:1340-9.
 


	37. Non‐Covalent bindings
• Small  molecules like drugs bind to proteins, human serum albumin (HSA), first via
non‐covalent bonds
• The bindings are formed very rapidly and reversible
• After non‐covalent binding, drug may bind by covalent bond to a certain amino acid
Pichler WJ. Allergy 2021;76:1340-9.
 


	38. Fake antigen
Pichler WJ.  Allergy 2021;76:1340-9.
• Amoxicillin binds first via non‐covalent
interactions to certain regions of protein
• Initial and fast non‐covalent bindings
positions the drug favorably to facilitate
subsequent covalent binding of the
beta‐lactam to lysines
• Beta‐lactam ring opens and binds as
amoxicilloyl covalently to lysines
 


	39. Sensitization and desensitization
•  Gradual increase of drug‐specific IgE
occurs, which binds to FcεRI on MC
• The slow increase of IgE and
IgE‐antigen complexes leads to a
gradual desensitization of mast cells
• In already sensitized MC with already
high specific IgE, desensitization
procedure occurs by using initially
low antigen (drug) concentrations
Pichler WJ. Allergy 2021;76:1340-9.
 


	40. Pichler WJ. Allergy  2021;76:1340-9.
 


	41. Investigations (in vivo)
•  IgE-mediated reactions
• Skin testing
• Delayed reactions
• Patch test
• Delayed prick and intradermal testing
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	42. Penicillin skin testing
•  In the United States, penicilloyl polylysine and benzyl penicillin are the most
common reagents used to assess penicillin allergy
• Complete panel of minor determinants that includes amoxicillin has never been
commercially available
• Penicilloyl polylysine used as the major determinant and benzyl penicillin used as
one minor determinant, followed by amoxicillin challenge, have been shown to have
negative predictive value of more than 95% in non–high-risk populations with history
of remote penicillin reactions
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	43. • In Europe  and Australia, selective sensitization to aminopenicillins and
occasionally clavulanic acid in patients with negative skin testing with penicilloyl
polylysine and a minor-determinant mixture has been described more frequently
• All these reagents are commercially available for testing
• Panel with minor determinants that included amoxicillin would yield more
confidence for testing in high-risk patients
• In the absence of global availability of reagents, the use of an ingestion challenge
with amoxicillin after negative penicillin skin testing with penicilloyl polylysine
and benzyl penicillin is considered acceptable method
Penicillin skin testing
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	44. Concentration for skin  testing
Penicillin Skin Test Reagent Concentration Used for Skin Testing
Penicilloyl-polylysine (PPL) 6 x 10-5 M
Penicillin G 10,000 units/mL
Penicilloate 0.01 M
Penilloate 0.01 M
Ampicillin/amoxicillin 3 to 25 mg/ml
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	45. • 455 patients  with a history of penicillin allergy
underwent skin testing
• 63 (13.8%) had 1 or more positive test results
• 65% of the positive test results were to the minor
determinant mixture and/or amoxicillin alone
• Penicillin Skin Test Kit, containing all relevant penicillin
allergenic determinants, demonstrated very high NPV
Solensky R, et al. J Allergy Clin Immunol Pract 2019;7:1876-85 e3.
 


	46. • Penicillin and  major and minor antigenic determinants penetrate the epidermis
(patch testing and prick testing) or dermis (intradermal testing)and interact with
proteins in the skin to form antigenic conjugates
• Recognized by APC that express MHC class I or II
• Cells present the antigen–peptide complex to effector T cells, leading to proliferation
of CD4+, CD8+ T cells, or both
• Local release of cytokines and an inflammatory response
Delayed reactions testing
Castells M, et al. N Engl J Med 2019;381:2338-51.
 


	47. • 134 patients  were included: 72 with DRESS, 45 with AGEP and 17 with SJS/TEN
• Positive tests for
• 64% (46/72) of patients with DRESS
• 58% (26/45) of those with AGEP
• 24% (4/17) of those with SJS/TEN
• Patch testing has poor sensitivity for SJS/TEN
Barbaud A, et al. Br J Dermatol 2013;168:555-62.
 


	48. Intradermal testing
Barbaud A,  et al. Front Med (Lausanne) 2020;7:156.
 


	49. ENDA protocol for  IDT
Barbaud A, et al. Front Med (Lausanne) 2020;7:156.
 


	50. • Antibiotic IDT  is most reproducible when
• Fluid is drawn up by first filling the syringe with a larger volume (0.05-0.07 mL)
• Expelling the excess fluid and air bubbles to obtain 0.02 mL
• Injecting to produce a baseline 3-5 mm bleb
• Positive test defined by 3 mm or greater of wheal size than the negative control for
either prick/puncture or intradermal tests and accompanied by 5 mm or greater flare
Practice parameter for IDT
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	51. Drug Class Delayed  Prick Test Delayed Intradermal Delayed Cross-reactivity#
Ampicillin 25 mg/ml 25 mg/ml • Test benzylpenicillin and consider patch testing with amoxicillin, cephalexin,
cefaclor, cefadroxil, cefprozil
Ampicillin-sulbactam 30 mg/ml 30 mg/ml • Ampicillin (intradermal) and cephalexin (patch) or R1 similar aminopenicillins
and cephalosporins
Aztreonam 10 mg/ml 10 mg/ml • Ceftazidime (R1)
• Cefiderocol (R1)
Bacitracin 100 U/ml 10 U/ml
Benzathine penicillin
LA
120,000 U/ml 12,000 U/ml, 1200 U/ml • Test to other penicillins
• Test to carboxymethylcellulose as this is an excipient of Benzylpenicillin LA
that can cause anaphylaxis
Cefazolin 100 mg/ml 10 mg/ml • No cross reactivity known with common cephalosporins.
• Ceftezole shared R1 and similar R2 (not available in North America)
Cefepime 10 mg/ml 10 mg/ml and 1 mg/ml • Ceftriaxone and cefotaxime (R1)
• Cefpodoxime and cefditoren (R1)
• Cefuroxime (similar R1)
Cefotaxime 100 mg/ml and
10 mg/ml
10 mg/ml • Ceftriaxone and cefepime (R1)
• Cefpodoxime and cefditoren (R1)
• Cefuroxime (similar R1)
Cefoxitin 100 mg/ml and
10 mg/ml
10 mg/ml • Cephalothin (R1)
• Cefuroxime (R2)
Ceftaroline 10 mg/ml 10 mg/ml Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	52. Drug Class Delayed  Prick Test Delayed Intradermal Delayed Cross-reactivity#
Ceftazidime 100 mg/ml and 10 mg/ml 10 mg/ml • Cefiderocol (R1)
• Aztreonam (R1)
Ceftolozane
tazobactam
100 mg/ml and 10 mg/ml 10 mg/ml • Consider testing piperacillin-tazobactam to r/o tazobactam component
Cefoxitin 100 mg/ml and 10 mg/ml 10 mg/ml • Cephalothin (R1)
• Cefuroxime (R2)
Ceftaroline 10 mg/ml 10 mg/ml •
Ceftazidime 100 mg/ml and 10 mg/ml 10 mg/ml • Cefiderocol (R1)
• Aztreonam (R1)
Cetriaxone 100 mg/ml and 10 mg/ml 10 mg/ml • Shared R1 with cefotaxime, and cefepime
• Cefpodoxime and cefditoren (R1)
• Similar R1 to cefuroxime
Cefuroxime 10 mg/ml • Similar R1 to cefotaxime, ceftriaxone and cefepime
• Cefoxitin (R2)
Ertapenem 10 mg/ml 10 mg/ml and 1 mg/ml • Imipenem and meropenem (shared class)
Imipenem-cilastin 10 mg/ml 10 mg/ml and 1 mg/ml • Ertapenem and meropenem
Meropenem 100 mg/ml 1 mg/ml and 10 mg/ml • Ertapenem and imipenem-cilastin
Nafcillin 25 mg/ml 25 mg/ml and 2.5 mg/ml • Oxacillin, penicillin G, ampicillin.
• Dicloxacillin (patch testing)
Penicillin G 10,000 U/ml 10,000 U/ml • Ampicillin, nafcillin other penicillins, cephalosporins
Piperacillin-tazobac 4.5 and 22.5 mg/ml 4.5 and 22.5 mg/ml • Typically side-chain specific but test other penicillins
 


	53. Investigations (in vivo)
  


	54. Investigations (in vivo)
Khan  DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	55. Investigations (in vitro)
•  IgE-mediated reactions (acute phase)
• Assessment of mast cell and/or basophil involvement and activation
• Tryptase determination
• International consensus equation (1.2 x [Basal tryptase value] + 2 mcg/L)
has shown high specificity and PPV but moderate sensitivity and NPV in
perioperative anaphylaxis
• Histamine determination
• Determination of histamine levels in blood is limited because of the circadian
variations, and efforts are ongoing to determine an optimal time for collection
before full validation
Mayorga C, et al. J Allergy Clin Immunol 2019;143:56-65.
 


	56. • IgE-mediated reactions  (resolution phase)
• Specific IgE
• Basophil Activation Tests (BATs)
• Delayed reactions (resolution phase)
• Lymphocyte transformation tests (LTTs)
• Cytokine determination by means of ELISA, ELISpot
Investigations (in vitro)
Mayorga C, et al. J Allergy Clin Immunol 2019;143:56-65.
 


	57. • IgE-mediated reactions  (resolution phase)
• Specific IgE
• Only a restricted number of drug sIgE assays are currently available
• Performance varies depending on the drug involved, with a sensitivity of 38% to
85% for BLs
Investigations (in vitro)
Mayorga C, et al. J Allergy Clin Immunol 2019;143:56-65.
 


	58. • Skin tests  and specific IgE quantification have low sensitivity and high specificity
Sousa-Pinto B, et al. J Allergy Clin Immunol 2021;147:296-308.
 


	59. • IgE-mediated reactions  (resolution phase)
• Basophil Activation Tests (BATs)
• Display high specificity (>90%), sensitivity rates have been highly variable,
depending on the drug involved, with a sensitivity of 44% to 63% for BLs
• BATs might help to discriminate between IgE-mediated reactions from
alternative IgE-independent effector cell activation (MRGPRX2 receptor)
Investigations (in vitro)
Mayorga C, et al. J Allergy Clin Immunol 2019;143:56-65.
 


	60. • Typical BATs  result is a dose-response curve for the %CD63-positive basophils with
increasing concentrations of allergen, plateauing above baseline
• EC50 is the concentration eliciting the half-maximal basophil activation and is a
measure of basophil sensitivity
Investigations (in vitro)
Santos AF, et al. Allergy 2021;76:2420-32.
 


	61. • Delayed reactions  (resolution phase)
• Lymphocyte transformation tests (LTTs)
• LTTs with tritiated thymidine incorporation measure of T-cell proliferation and
show an overall mean sensitivity and specificity of 56% and 94%, respectively
• ELISpots
• ELISpots measure numbers of IFN-γ-producing cells
Investigations (in vitro)
 


	62. Investigations (in vitro)
Mayorga  C, et al. J Allergy Clin Immunol 2019;143:56-65.
 


	63. Mayorga C, et  al. J Allergy Clin Immunol 2019;143:56-65.
 


	64. • Low risk
•  History of nausea, diarrhea, or headache
• Remote or unknown history of penicillin allergy
• Low-to-medium-risk
• Single symptom such as immediate or delayed
urticaria or mild-to-moderate delayed exanthem
• High risk
• Multiple symptoms suggest severe IgE-mediated
reaction or anaphylaxis
• Elevated tryptase level
• Epinephrine was administered
• Severe cutaneous drug reactions
Castells M, et al. N Engl J Med 2019;381:2338-51.
Managements
 


	65. Practice parameter 2022
Khan  DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	66. Practice parameter 2022
Khan  DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	67. • Proactive effort  should be made to delabel patients with reported penicillin allergy
• >90% of penicillin allergy individuals tolerate penicillins
• History inconsistent with penicillin allergy (headache, family history of penicillin
allergy, diarrhea)
• Against any testing prior to direct challenge
• History of benign cutaneous reaction (such as MDE and urticaria)
• Against penicillin skin testing prior to direct amoxicillin challenge (pediatrics)
• History of anaphylaxis or a recent reaction suspected to be IgE-mediated
• Suggest penicillin skin testing
Practice parameter 2022 (Penicillins)
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	68. • History of  distant (ie, >5 years ago) and benign cutaneous reactions
• Suggest direct amoxicillin challenge (adult)
• Low-risk criteria
• Occurred longer than 1-10 years ago
• Limited to the skin (not angioedema, blistering, or exfoliative features)
• Without other systemic symptoms suggestive of anaphylaxis
• Adults with distant childhood reactions
Practice parameter 2022 (Penicillins)
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	69. • History of  non-anaphylactic cephalosporin allergy
• Direct challenges (without prior skin test) to cephalosporins with dissimilar side
chains be performed to determine tolerance
• Against penicillin skin testing
• History of anaphylaxis to a cephalosporin
• Suggest cephalosporin skin testing prior to administration of parenteral
cephalosporin with a nonidentical R1 side chain
• Suggest penicillin skin testing prior to administration of penicillin
Practice parameter 2022 (Cephalosporins)
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	70. • History of  anaphylaxis to a penicillin
• Suggest administering a structurally dissimilar R1 side chain cephalosporin
without testing
• History of an unverified (not confirmed) non-anaphylactic penicillin allergy
• Suggest administering a cephalosporin without testing
Practice parameter 2022 (Cephalosporins)
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	71. • Cephalosporin skin  testing
Practice parameter 2022
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	72. Cephalosporin in
Cephalosporin allergy
Penicillin  in
Cephalosporin allergy
Cephalosporin in
Penicillin allergy
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	73. • History of  penicillin/cephalosporin allergy
• Suggest administering carbapenem without testing
• Suggest administering aztreonam without testing
(unless history of ceftazidime allergy due to shared R1 side chain)
Practice parameter 2022 (Carbapenems)
Khan DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	74. Drug challenge protocol
Khan  DA, et al. J Allergy Clin Immunol 2022;150:1333-93.
 


	75. Position statement from  the Canadian Society
of Allergy and Clinical Immunology
• Delabeling the penicillin allergy label is recommended by multiple organizations
• Antigens used for skin testing include the major antigenic determinant of penicillin
(PPL, benzyl penicillin), and the minor-antigenic determinant mixture
• Serum specific IgE testing for beta-lactam allergy, are suboptimal screening
measures and not recommended
• Poor positive and negative predictive value
• Clinically irrelevant co-reactivity between beta-lactams
Jeimy S, et al. Allergy Asthma Clin Immunol 2020;16:95.
 


	76. Jeimy S, et  al. Allergy Asthma Clin Immunol 2020;16:95.
 


	77. Jeimy S, et  al. Allergy Asthma Clin Immunol 2020;16:95.
 


	78. Graded challenge protocol
Jeimy  S, et al. Allergy Asthma Clin Immunol 2020;16:95.
 


	79. Desensitization protocol
Castells M,  et al. N Engl J Med 2019;381:2338-51.
 


	80. Desensitization protocol
Castells M,  et al. N Engl J Med 2019;381:2338-51.
 


	81. Health implications
Castells M,  et al. N Engl J Med 2019;381:2338-51.
 


	82. Thank you
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