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Objectives 

Upon conclusion of the program, the participant should be able to:     

1. Differentiate between medication-associated hypersensitivity 

reactions, considering the underlying pathophysiologic 

mechanisms and clinical presentations specific to particular 

antimicrobial agents 

2. Identify and understand patterns of cross-reactivity between 

antimicrobial agents 

3. Apply an appropriate management strategy for the patient 

presenting with suspected antibiotic-associated hypersensitivity  

 

Antibiotic Associated Allergy 

 Approximately 10-15% of patients 

report a history of penicillin allergy 

 80-90% of PCN allergic patients have 

negative PCN skin tests 

 Erroneous labeling of patients as PCN-
allergic  higher costs, antimicrobial 

use, risk of acute care admission, 

mortality 

 

Image: http://www.cartoonistgroup.com/subject/The-
Antibiotic+Resistant-Comics-and-Cartoons.php. 
Trubiano et al. J Allergy Clin Immunol Pract. (2017) 
AAAAI. Ann Allergy Astham Immnol. (2010) 
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Introduction 

 Assessment of antibiotic allergy knowledge amongst 

immunologists, allergist, PCPs, ID physicians have 

demonstrated deficiencies in drug allergy knowledge 

 40% of physicians do not verify the documented 

antibiotic allergy labels during a hospital admission 

 Only 38% of hospital doctors aware of their patient’s 

PCN allergy 

 PCN allergy often recorded in >8% of inpatients; 36% 

missing description of the reaction in the EHR 

Image: http://spiritandconsequences.blogspot.com/2011/11/not-very-helpful-

medical-sites-about.html.  

Trubiano et al. J Allergy Clin Immunol Pract. (2017) 

Adverse Drug Reactions 

 Definition: all unintended pharmacological effects of a drug except therapeutic 

failure, intentional overdose/abuse, or administration errors; occurs despite 

appropriate prescribing and dosing 

 

 

Trubiano et al. J Allergy Clin Immunol Pract. (2017). 

AAAAI. Ann Allergy Asthma Immnol. (2010). 

Schatz & Weber. PSAP. (2015). 

Type A Type B 

Pharmacologically predictable Pharmacologically unpredictable 

Dose-dependent Non dose-dependents 

Non-immune mediated Often immune mediated 

~ 80% of ADRs ~ 20% of ADRs 

Example: orthostatic hypotension 

with antihypertensives 

 

Example: Hypersensitivity reactions 

 



2/5/2019 

4 

Adverse Drug Reactions 

 Drug intolerance: undesirable pharmacologic effect; may occur at 

low/usual doses without alterations in ADME parameters; scientific 

explanation for response not established 

 Drug idiosyncrasy: abnormal and unexpected effect unrelated to 

intended pharmacologic action; reproducible; potentially due to 

underlying alterations in ADME 

 Drug allergy: immunologically mediated response in a sensitized person 

 Anaphylaxis: rapid IgE-mediated response in a sensitized individual 

 Pseudoallergic (anaphylactoid) reaction: immediate systemic reaction; 

mimics anaphylaxis, but non-IgE mediated 

 
AAAAI. Ann Allergy Asthma Immnol. (2010). 

Gell and Coombs Classification 

IMMUNE REACTION MECHANISM CLINICAL MANIFESTATIONS TIMING OF REACTIONS 

Type I (IgE-mediated) Drug-IgE complex binding 
to mast cells with release of 
histamine, inflammatory 
mediators 

Urticaria, angioedema, 
bronchospasm, pruritus, 
vomiting, diarrhea, 
anaphylaxis 

Minutes to hours after drug 
exposure 

Type II (cytotoxic) Specific IgG or IgM 
antibodies directed at drug-
hapten coated cells 

Hemolytic anemia, 
neutropenia, 
thrombocytopenia 

Variable 

Type III (immune complex) Tissue deposition of drug-
antibody complexes with 
complement activation 
and inflammation 

Serum sickness, fever, rash, 
arthralgias, 
lymphadenopathy, 
urticaria, glomerulonephritis, 
vasculitis 

1 to 3 weeks after drug 
exposure 

Type IV (delayed, cell-
mediated) 

MHC presentation of drug 
molecules to T cells with 
cytokine and inflammatory 
mediator release 

Allergic contact dermatitis, 
maculopapular drug rash* 

2 to 7 days after cutaneous 
drug exposure 

Adapted from Riedl & Castillas. Am Fam Physician. (2003). 
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Trubiano et al. J Allergy Clin Immunol Pract. (2017). 
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Type I Reactions (Immediate) 

 Common Antibiotics: Penicillin, 
Cephalosporins 

 Typical Onset: within 1 hour 

 Should not occur several days into a 
course of therapy 

 Presentation 

 Urticarial rash (wheel and flare) 

 Pruritius 

 Flushing 

 Angioedema, Wheezing, 
Hypotension, AMS, Anxiety 

 No fever; no increased CRP 

Legendre et al. CID. (2014).  

Timing – “Delayed” Reactions 

Legendre et al. CID. (2014).  
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Type II Reactions (Delayed) 

 Presentation 

 Hemolytic anemia – penicillin, cephalosporins 

 Thrombocytopenia – beta-lactams, vancomycin, linezolid, sulfonamides 

 Variable in severity: asymptomatic to fulminant (hepatitis, nephritis) 

Legendre et al. CID. (2014).  

Type III Reactions (Delayed) 

Presentations  

 Vasculitis – penicillins, cephalosporins, 

sulfonamides 

 Palpable purpura and/or petechiae 
(will not blanch on pressure) 

 Lymphadenopathy 

 Labs: elevated ESR, low complement 

 Drug Fever – SMX/TMZ, minocycline 

 “Serum sickness” (SSLRs) – amoxicillin, 

cefaclor (possibly SMX/TMZ) 

 Fever 

 Urticarial or purpuric rash 

 Arthralgias 

 Lymphadenopathy 

 Acute glomerulonephritis 

 

Legendre et al. CID. (2014). 

Harrison’s Principles of Internal Medicine, 20e.  (2018) 
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Type IV (Delayed) 

 Cluster of various presentations – various subcategories of type IV classifications 

 Presentations:  

 Contact Dermatitis 

 Morbilliform Eruptions 

 Stevens-Johnson Syndrome (SJS) 

 Toxic Epidermal Necrosis (TEN) 

 Drug-induced Hypersensitivity Syndrome (DiHS/DRESS) 

Legendre et al. CID. (2014). 
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Contact Dermatitis 

 Associated abx: topical antibiotics 

(various other topicals and adhesive) 

 Presentation 

 Erythema 

 Edema 

 Vesicles/bullae - rupture to leave a 

crust 

 

Legendre et al. CID. (2014). 

Harrison’s Principles of Internal Medicine, 20e.  (2018)

Morbilliform eruptions 

 Associated abx: penicillins, 

sulfonamides 

 Often exaggerated by co-morbid 

viral infections (e.g. Epstein-Barr) 

 Presentation 

 Diffuse, pink plaques 

 Generalize within 2 days 

 

Legendre et al. CID. (2014). 

Harrison’s Principles of Internal Medicine, 20e.  (2018) 
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SJS/TEN 

Serious cutaneous reactions 

 Initial flu-like illness, “target-like lesions” 

 Erythroderma 

 Extensive erosions and/or bullae 

 Sloughing of skin and mucosal surfaces 

 

 Causal Antibiotics: sulfonamides, 

tetracyclines, dapsone 

 SMX/TMZ in HIV patients 

Legendre et al. CID. (2014). 

Harrison’s Principles of Internal Medicine, 20e.  (2018) 

Incidence 

• SJS: 1 to 7 cases per million person-years 

• TEN: 0.4 to 1.5 cases per million person-

years 

Associated mortality 

• SJS: 1-3% 

• TEN: 30-50% 

Gerull et al. Crit Care Med. (2011).  
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Drug-induced Hypersensitivity 

Syndrome (DiHS, DRESS) 

 Associated Abx: sulfonamides, 
minocycline, dapsone (HLA-B*13:02) 

 Timing: Typically 2-8 weeks after therapy 
initiation 

 Presentation 

 Fever, flu-like Sx for several days 

 Diffuse, morbilliform eruptions (usually 
involving face) 

 Facial/hand/foot swelling 

 Multiorgan failure – liver, kidneys, heart, 
and/or lungs most common 

 Minocycline – typically heart, lung 
involvement 

 Mortality: 2-14% 

 

Legendre et al. CID. (2014). 

Watanbe H. J Immunol Res. (2018).  

Cross-Reactivity of Beta-Lactams 

 Medications with similar structures could prompt similar adverse 
reactions 

 Cross-reactivity of penicillins and cephalosporins is 2-5% 

 Up to 40% cross-reactivity with similar/identical side chains 

 Over estimation of cross-reactivity due to manufacturing process 

 Carbapenems share structural properties with little cross-reactivity, 1% 

 Monobactam negligible cross-reactivity, except ceftazidime 
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Penicillins and Cephalosporins 

Penicillins and cephalosporins share a beta-lactam ring  
 
Cross-reactivity likely due to similar side chains, not the beta-lactam ring 
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Management - Why be concerned 

with drug allergy? 

Sade et al. Clin Exp Allergy (2003) 
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Call for Drug Allergy Pathways (2018 

AAAAI/WAO Symposium) 

Key design considerations for beta-

lactam pathways 
Consideration Details 

Sufficient Clinical Data High-quality data required for standardization of recommendations 

Patient eligibility for 
pathway 

• Clinically unstable patients – may consider such patients an exclusion or 
include as high risk 

• Acute care location: may be inclusive of all acute care or restrict to 
certain populations (i.e. inpatient, ED, ICU, peri-op, etc.) 

• Consider patient characteristics: pediatric, geriatric, pregnancy -  

Risk stratification by allergy 
history 

• Most important tool in pathway design 
• No standardized history tool – some pathways may exclude all high risk 

patients (e.g. anaphylaxis) or stratify recommendations by reaction type 

PCN allergy epidemiology Epidemiology differs geographically 

Cross-reactivity Local variations in beta-lactam cross-reactivity exist 

Allergy 
specialist/procedure 
access 

Intervention will vary based on facility access/availability 

Adapted from Fig 1 in Demoly and Castells. World Allergy Organization Journal. (2018) 
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Example Pathways 

Partners HealthCare System 

(Boston, MA) 

 Developed by Massachusetts General 

Hospital 

 Electronic form created; originally 

used in large northeastern U.S. health 

system 

 Experiences at multiple U.S. centers 

demonstrate pathway as safe & 

effective 

Australian Therapeutic 

Guidelines 

 National drug allergy pathway 

 Provides framework for institutional 

prescribing throughout Australia 

Chirac AM et al. J Allergy Clin Immunol Pract (2018). 

 

 

Chirac AM et al. J 

Allergy Clin Immunol 

Pract (2018). 
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Chirac AM et al. J 

Allergy Clin Immunol 

Pract (2018). 

 

 

Chirac AM et al. J 

Allergy Clin Immunol 

Pract (2018). 
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Obstacles to Beta-Lactam Allergy 

Pathway Implementation 

 Variability in provider drug allergy education/knowledge 

 Provider concern of inducing a severe allergic reaction 

 Professional liability concerns of providing a beta-lactam to 

patients with a history of PCN allergy, especially if alternative 

antibiotics available 

 Providers may feel poorly equipped to explain drug allergy and 

cross-reactivity to patients 

 

Chirac AM et al. J Allergy Clin Immunol Pract 

(2018). 
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Questions to Ask – History-Taking 

 When did the antibiotic-associated reaction occur? 

 The more distant the reaction event was, the less likely he/she will be allergic 

 What kind of reaction occurred, if known? 

 Skin testing not helpful for non-IgE reactions 

 Generally, history of SJS, exfoliative dermatitis, hepatitis, nephritis associated reaction is a good 
reason NOT to test/treat with a beta-lactam 

 Has the patient had any experience with beta-lactam antibiotics subsequent to the 

reaction? 

 If decision to move forward with treatment, always be prepared to manage acute 

anaphylactic reaction 

 

 Thethi AK & Van Dellen RG. Immunol 

Allergy Clin N Am. (2004) 

 

Other Medication Classes Causing 

Hypersensitivity Reactions 

 Antiepileptics 

 Antihypertensives 

 Antiretrovirals 

 Muscle Relaxants 

 NSAIDs 

 Allopurinol 

 Platinum-based Chemotherapy 

 Opiates 

Legendre et al. CID. (2014).  
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Communication!  

 After de-labeling, up to 1/3 of 

patients erroneously report a PCN 

allergy  

 Communication and education is 

key at any change in allergy status 

 Establishing appropriate criteria for 

outpatient referral for allergy 

workup is key 

 

Chirac AM et al. J Allergy Clin Immunol Pract 

(2018). 

 

Questions? 
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