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                             Immediate reaction  
Allergens Drugs  
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DRUG ALLERGY  

Suspected IgE Mediated  Suspected T Cell Mediated  

In- vitro  sIgE  BAT   

In vivo  

Late Reading Intradermal 

Test/Patch Test  

In vivo  

Skin Prick/Intradermal  Test 

Drug Provocation Test  

For High Risk Patients  

Or  

Severe Reaction 

Or  

For Drugs Where Skin Test Are Not Available  

It Might Be Advisable To Perform In Vitro Tests Before In Vivo Test  

 In- vitro LTT 

     Immediate  Non- Immediate  



In –vitro Serum specific IgE  

• Most available commercial method is the 
fluoroimmunoassay (FEIA) ImmunoCAP (Thermo-  

Fisher, Uppsala, Sweden)  

Pholcodine  
•  Limi  Morphine  

Chlorhexidine  •  Low  )  
Suxamethonium 
Penicilloyl V  •  Som  
Penicilloyl G  

Insulin porcine 
Insulin human  •  Ben  d  
Insulin bovine  

sam  Gelatin  

Cefaclor  

Ampicilloyl 
Amoxicilloyl  



Drug  Sensitivity  

Penicillin  22-55%  

Clavulanic acid  53%  

Rocuronium  92%  

NMBA  64-85%  

Fluoroquinolones  36-71%  

• At present no standardised approach and 
variations between laboratories  

In- vitro Basophile Activation Tests 

  
• Based on flow cytometry and measuring activation 

markers (CD63 and CD203c)  
• For inject able drugs and mimics in-vivo response  



  

In- vitro Basophile Activation Tests 



 

Non- immediate reaction  

(ELISpot) assay  

A 

B 



Lymphocyte Transformation Test  

Radioactive  
THY  

Activation of T-Cell  conjugated 
with Drugs 



Enzyme-linked immunosorbent spot  

(ELISpot) assay  

Determines the number 
of cells (even < 25  

secreting cells per million)  

that produce and release 
target cytokines, such as 
IFN-γ, IL-5, or IL-13, and  

cytotoxic markers, such  

as perforin, granzyme B, 
and granulysin, after their 
activation by the  

incriminated drug.  



 

+5mm 



Drug-Induced Urticaria Drug-Induced 

Maculopapular 

Eruption IgE 

Non-IgE 

IDST 
Patch Test 

  

 Penicillins and cephalosporins 

 Neuromuscular blocking agents 

 Local anaesthetics 

 Iodinated contrast media 

 Chemotherapeutics (platinum salts) 

         

     Contact allergy: Delayad Type Reaction 

 Many case reports 

 Several case series (iodinated contrast 

media, steroids, and others) 

 Imm diate type allergy: 

      Drugs with well-standardized test protocols 



Mechanism depends on reaction 
investigated. 

 (types I & IV demonstrated) 
Sterile commercially available 
preparations. 
Serial dilutions (1:1,1000 – 1:1). 
eg cephalosporin 

2-20 mg / ml 

 0.02-0.1 (0.05) ml papule. 

Back > forearm > arm. 
Immediate & delayed reading 
advised (20 min & 24 h). 
Beware of false positive 
reactions! 
Always >20 negative non-allergic 
controls. 

Diagnosing IgE mediated  Drug Allergy- 

Intradermal Test (IDST) 

Serial dilutions  



T-cell mediated severe coetaneous allergic reaction (SCAR)   



                                 
 
Controversial in systemic drug reactions. 

Early reading advised (20 min). 

Readings otherwise according to ICDRG. 

Preparations commercially available for a 
number of drugs. 

Commercially available drugs are tested in 
30% pet./aq./eth. 

Diagnosing T-cell mediated Drug Allergy-  

Delayed Reaction  
Patch test 



Case 1  (suspected  Penicillin Allergy)   
• A 40 year old woman reports a lifelong history of 

penicillin allergy. She has no recollection what 
may have happened, but reports her mother 
always just told her she was allergic to penicillin. 

 

• Is this an allergy? Would you skin test? What 
would you advise? 

 

• The history in this case is not helpful. Yes, skin 
testing is recommended. If skin test is negative, 
should undergo oral challenge. If skin test 
positive, recommend alternate antibiotics in 
future or desensitization if penicillin is needed. 



Case 1 (confirm PA) 

47 year-old male with well-controlled moderate 
persistent asthma and AR who reports a history 
of penicillin allergy when he was 11 years old. 

Reaction:  He was not sure why he was prescribed 
the penicillin.  He recalls feeling that his throat 
was closing and had shortness of breath 
within 30 minutes after taking a dose.  He doesn’t 
recall hives or GI issues, but states that he was 

intubated in the ER.  (Anaphylaxis ) 
He has not had any penicillin/penicillin 

derivatives since that time.  



Questions ? 

 Are you concerned about a penicillin allergy? 

Yes 

 What are you going to tell him about taking penicillin? 

Don’t do it 

 Can he lose his sensitivity to penicillin? 

Yes 

 Would you recommend a cephalosporin? 

No. Recommend skin testing to PCN first. If negative OK to 
take cephalosporin. If positive would consider graded 
challenge or desensitization. 

 

 What antibiotics would have the lowest risk of anaphylaxis for 
him? 

Aztreonam and Non-beta-lactams. 

 



Prevalence of antibiotic allergy 

• Hypersensitivity reactions to antibiotics are 
commonly reported both in adults and children, 
with a prevalence of approximately 10% 

 

• In U.S., antibiotic-associated adverse events have 
been implicated in 19.3% of all emergency 
department visits for drug-related adverse 
events 

Legendre D. et al. Clin Infect Dis 2013:1-9 
Romano A. and Caubet J. J Allergy Clin Immunol Pract 2014;2:3-12 



Penicillin (PCN) “allergy”  
Leads to Use of alternative agents 

The effect of using alternative agents to PCN:  

• The use of broader-spectrum antibiotics, e.g., 
vancomycin and fluoroquinolones, leads to more 
resistant organisms 

• Increased cost of alternative antibiotics 

• Significant comorbidities 

– Vancomycin-resistant enterococcus 

– Clostridium difficile-associated diarrhea 

 

 
Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 

Picard M, et al. JACI Practice. 2013;252-257 

Sade K, et al. Clin Exp Allergy. 2003; 33:501-506 

Reddy V., et al. JACI. 2013;131:AB170 

 

 

 
 



The dangers & Costs of being labeled  

• Retrospective matched cohort study of 51, 582 “Penicillin 
Allergic” patients hospitalized in Kaiser Foundation South 
California Hospitals 2010-2012 

• Longer hospital stays (.59 day/person) 

• Treated with more fluoroquinolones, clindamycin, and 
vancomycin  

• 23.4% more C difficile 

• 14% more MRSA 

• 30% more vancomycin-resistant Enterococcus  

• $20 Million increase cost/year for this group of patients 

Macy E, Contreras R. JACI. 2014;133(3):790-6  



Non- Beta-lactam antibiotics 
 Quinolones  

 Sulfonamides 

 Macrolides 

 Aminoglycosides 

 Rifamycins 

 Glycopeptides 

 Clindamycin 

Romano A. and Caubet J. J Allergy Clin Immunol Pract 2014;2:3-12 



 

All Infections  



 

UTI ( Urinary Tract Infection)  



 

Pneumonia   



 
Beta-lactam antibiotics 

 
2 major classes 

• Penicillins  

• Cephalosporins 

4 minor classes 

• Carbapenems 

• Monobactams 

• Oxacephems 

• Clavams 

 
Romano A. and Caubet J. J Allergy Clin Immunol Pract 2014;2:3-12 

R- SIDE CHAIN 



 Celik G., Pichler W. and Adkinson F. Middleton’s Allergy 8th edition,1274-95 



 



 

Definition  



PCN Allergy and other Drugs 

• Monobactams (Aztreonam): Does not 
cross react with penicillins or cephalosporins 
(except ceftazidime) and may be given 
without PCN skin testing. 

 

• Carbapenems: PCN skin testing should be 
performed if possible, otherwise may receive 
via graded challenge. 



 



 



(Not recommended) 

Choice for PCN, ? cephalosporins 

(Experimental) 

(Experimental) 

Good option 

(Experimental) 

PCN Skin testing and Challenge 



                        Skin Prick Testing  
• Identify IgE mediated  
reaction (Sensitivity up to 70%)  

• Maximal wheal after 15-20 mins 
• Positive (histamine) and negative 

(saline)  controls  
• Wheal 3mm greater than negative 

control considered positive  

Intradermal Testing  
• 0.02mls giving 2mm BLEB 
  
• Readings at 24, 48, and 72 hours   

            Infiltrated erythema greater  
            than 5mm in diameter  

 
   
  

 considered   positive  



Contraindications for skin  
testing & Drug Challenge 

• Autoimmue Diseases 

– Bullous pemphidoid, Pemphigus vulgaris, Linear IgA 
bullous disease, Drug-induced lupus 

• Neutrophilic Dermatosis 

– Acute generalized exanthematous pustulosis (AGEP) 

– Sweets syndrome 

• Severe Cutaneous Drug Reactions 

– SJS/TEN 

– DRESS 

– Exfoliative dermatitis 

 



PCN Testing Protocol 
2015 Drug & Anaphylaxis Committee 
• Complete prick and ID testing (if prick is negative) with: 

– Penicillin G 10,000 U/ml  

– PrePen (benzylpenicilloyl polylysine) full strength 

– Negative Control: Sodium chloride solution without 
preservative 

– Positive Control: 

• Percutaneous: histamine base 6 mg/ml (histamine 
dihydrochloride 10 mg/ml) 

• Intradermal: histamine base 0.1 mg/ml (histamine 
phosphate 0.275 mg/ml) 

 

 





Non-irritating concentrations of 
cephalosporins for skin testing 

Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



PCN Testing Protocol 
2015 Drug & Anaphylaxis Committee 

 For ID testing administer 0.02-0.03 ml 

 Read all prick/ID tests at 15 minutes 

 Positive Prick & ID is ≥3 mm diameter with equivalent or 
greater erythema (flare) compared to the saline control  

 Duplicate testing not recommended 

 Oral Challenge with Amoxicillin 

 1st dose (optional) 25 to 50 mg Amoxicillin 

 2nd dose (or only dose) 250 mg Amoxicillin 

 Observe for 30 and 60 minutes after 1st & 2nd dose, respectively 

 

 

 



When PCN Testing is positive 
 If a PCN skin test (major or minor determinant) is positive, 

there is approximately 50% chance of an immediate 
reaction to PCN 

 Many patients with a positive PCN skin test will have a 
negative challenge, indicating sensitization rather than 
true clinical allergy 

 A positive in vitro specific IgE to PCN or major 
determinant or basophil activation tests indicates 
significant risk for an immediate reaction, but a 
negative test results lacks adequate sensitivity 

 Patients with a both a positive history and skin test to PCN 
have a 2% chance of being allergic to cephalosporins 

 

 
Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



Testing for Amoxicillin/Ampicillin 
2015 Drug & Anaphylaxis “Expert Opinion” 

• Amoxicillin and Ampicillin ARE different drugs and there is the possibility 
of reacting to one and not the other 

 
• Ampicillin IV is the only available commercial product in US that can be used 

for skin testing 
 
• When the suspected or confirmed allergic reaction was to Amoxicillin or 

Ampicillin, and this drug will likely be needed in the future, consider skin 
testing with Ampicillin 

 
• Test using Ampicillin 20 mg/ml for Prick/ID testing1,2 

– Note: Some US drug allergy experts recommend 2.5 mg/ml but no published studies 
could be located 

 

• When Augmentin is the allergic drug, clavulanate (not commercially 
available) is not a required skin testing agent. However, consider using 
Augmentin for oral challenge. 

 

1.Blanca M. Allergy. 2009;64(2):183-93. 
2.Padial A, Clinical and experimental allergy : journal of the 
 British Society for Allergy and Clinical Immunology. 2008;38(5):822-8. 



PCN skin testing 
• Negative predictive value approaches 100% 

• Positive predictive value between 40% and 
100% 

• If negative on prick testing patients should 
receive a penicillin challenge (Provocative Drug 
Testing) 

– If challenge not performed, patients and 
providers may still fear administration. 

 
 
Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



 

Perez-Inestrosa  E. et al. Curr Opin Allergy Clin Immunol 5:323–330 

CEPHALOSPORIN ALLERGY 



 







Cephalosporin administration  
With Cephalosporin Allergy History 

• Complete cephalosporin skin testing using a 
non-irritating concentration of the selected 
cephalosporin taking into account if the specific 
cephalosporin responsible for the adverse 
reaction shares the same R1 or R2 side chain as 
the drug that that needs to be used 

 

• Administer graded dose challenge with oral 
form of drug used for skin testing 



 



Cephalosporin administration to patients with a 
hx of amoxicillin/ampicillin allergy 

• Patients allergic to amoxicillin (or augmentin) should 
avoid cephalosporins with identical R-group side chains 
(cefadroxil, cefprozil, cefatrizine) or receive them via 
rapid induction of drug tolerance 

• Patients allergic to ampicillin should avoid 
cephalosporins and carbacephems with identical R-
group side chains (cephalexin, cefaclor, cephradine, 
cephaloglycin, loracarbef) or receive them via rapid 
induction of drug tolerance 

Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



R-chains 

• With a reported cephalosporin allergy, testing and 
oral challenge should be with a cephalosporin that 
does not share the same R-chain 



 



 



 



 



 

Anesthetic  

Agents  

Neuromuscular 

blocking  

Agents  

Opoids 

Agents  

Local anesthetic 

Agents  



Patient   hidden Allergens    

  69 year old female with COPD  

  Admitted to hospital with pneumonia  Given IV amoxicillin 

    and clarithromycin  Within 15 mins developed hypotension  

    (70/40mmHg), wheeze, and urticaria 

  Tryptase level not taken  

  Full recovery with adrenaline and steroids 

  Treated with quinolone and labeled as “amoxicillin and 

    clarithromycin allergy” 

  SPT -ve to amoxicillin and clarithromycin  

   DPT -ve to amoxicillin and clarithromycin  

   Daughter reported that seemed to happen after the “bag of 

     liquid put in” 

   Strongly SPT positive to gelofusin  

   Diagnosis: Colloid allergy. No restrictions on antibiotics.  

 

 

 

 



  



Non- Immediate Reaction  

 

 

* Testing For Delayed Reactions 

(T-cell Mediated) 

 

* Cross Reactivity Is Very Rare    



Maculopapular Eruptions 

• Most common drug allergic reaction 

• Pathophysiology is mixed 

–Often T-cell mediated 

• Onset variable, often within days or longer 

• Erythema, fine papules, pruritus 

• Usually begins on trunk, spreads to 
extremities, typically symmetric 

• Often resolves with scaling/peeling 

• Does not evolve into anaphylaxis 



Maculo papular eruption 

67 Prof DR Dr Ariyanto Harsono SpA(K) 



Individual T cell response and immune mediators  

involved determine the type of reaction  

Category of Type IV  
Immune mediator  Cell type  

Clinical features  

reaction  

Type IVa  
TH1 cells:  T cells, macrophages   Contact dermatitis  

IFN-γ and TNF-α  Tuberculin reaction  

Type IVb  
TH2 cells:  Eosinophils  Maculopapular rash  

IL-4, IL-5, IL-13  

Type IVc  
Cytotoxic T cells:  T cells  Contact dermatitis  

Perforin, Granzyme B  Maculopapular rash  

Bullous eruptions  

(SJS, TEN)  

Type IVd  
T cells:  Neutrophils  AGEP (Acute  

GM-CSF  generalised  

CXCL8  exanthematous  

IL-8  pustulosis)  



 



 



 



 



 



 



 



 



Erythema Exudativum Multiform 

77 Prof DR Dr Ariyanto Harsono SpA(K) 



Steven Johnson Syndrome 

78 Prof DR Dr Ariyanto Harsono SpA(K) 



Prof DR Dr Ariyanto Harsono SpA(K) 79 

Steven Johnson Syndrome……… 



Toxic Epidermal Necrolysis 

80 Prof DR Dr Ariyanto Harsono SpA(K) 



. 

Prof DR Dr Ariyanto Harsono SpA(K) 81 



Fixed Drug Eruption 

82 Prof DR Dr Ariyanto Harsono SpA(K) 

• . 



Vesico bullous Eruption  

83 Prof DR Dr Ariyanto Harsono SpA(K) 



Morbiliform rash 

84 Prof DR Dr Ariyanto Harsono SpA(K) 



 



 



 



 



 



 



 



Case C/O fevers, rashes, and arthritis. 

• 20 yrs woman with cystic fibrosis is started on an 
extended course of piperacillin/tazobactam. 

• 2 weeks into course she develops fevers, rashes, 
and arthritis. She is changed to cefepime with 
resolution of her symptoms.  

• The next year she is treated with piperacillin and 
develops the same symptoms in 4 days before the 
antibiotic is changed. 

• Is this an allergy? Would you skin test? What 
would you advise? 

• Yes, but not IgE. (Coombs III – Immune complex). 
No skin testing. Avoid penicillins. 



Serum Sickness Like Syndrome 

"It is a type of hypersensitivity, specifically immune complex (type 3) hypersensitivity. Serum 
sickness typically develops up to ten days after exposure to the antiserum, and symptoms are 
similar to an allergic reaction." 



Vasculitis 

94 



Erythema Nodosum 

95 Prof DR Dr Ariyanto Harsono SpA(K) 

 



Purpura 

96 



 

NSAISs Hypersensitivity 



 

NSAISs Hypersensitivity 



NSAISs Hypersensitivity 

Acute Delayed 

Respiratory  Cuteneous / Anaphylaxis Various organs 

NERD NECD NIUA SNIUAA SNIDHR 

Non-immunologically  
Mediated(cross-reactive) 
Hypersensitivity reaction   

Immunologically mediated 
(selective) hypersensitivity 

reaction) 



 





 

NSAISs Hypersensitivity 



 

NSAISs Hypersensitivity 



 



NSAISs Hypersensitivity 





 



Drug 
Desensitization: 

Induction Of 
Tolerance 



Drug desensitization 
• One form of induction of immune drug 

tolerance by which effector cells are rendered 
less reactive or nonreactive to IgE-
mediated immune responses by rapid 
administration of incremental doses of an 
allergenic substance 

• This can be used for severe PCN allergy 
when there are no alternative agents 

• This is a hospital procedure usually 
conducted in the ICU 

Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



Drug desensitization 
• One form of induction of immune drug 

tolerance by which effector cells are rendered 
less reactive or nonreactive to IgE-
mediated immune responses by rapid 
administration of incremental doses of an 
allergenic substance 

• This can be used for severe PCN allergy 
when there are no alternative agents 

• This is a hospital procedure usually 
conducted in the ICU 

Solensky R. et al. Ann Allergy Asthma Immunol 2010; 105:259-73 



 



 



 



 



 



 



 



Beta-lactam Drug Desensitization 
• Typical starting dose is 1/10,000 of target therapeutic 

dose 

 

• Can also use calculated dose from skin test as 
starting point 

 

• Further dosage increases are typically twice the 
previous dose 

 

• Administered at 15-20 minute intervals under 
therapeutic dosage is achieved.  



Outcomes and Safety of PCN  
de-sensitizations 

• Most all patients can be desensitized 

• About 1/3 of patients have mild cutaneous 
reactions during desensitization 

• Severe reactions extremely rare 

• Delayed reactions < 10% 

• Long-acting benzathine PCN may be 
administered after desensitization safely at 
intervals of 1- weeks 

Wendel GD et al. New Eng J Med 1985;312:1229-32. 







Provocation Tests 



 

Recurrent Anaphylaxis due to Food & Drugs 

multiple allergy syndrome   



In summary 
Stepwise approach to drug allergy 
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