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(Immunological)
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Beta-lactam, anesthetic agents, MAbS/ platins 
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B.

C.

IgE - mediated





Immediate reaction 
IgE Mediated 
Allergens Drugs Non – IgE

Mediated
Non – IgE
Mediated



IgE mediated epitope

specific 

Direct mast cell/ 

basophile 

activation 

COX1

Inhibition 

Single organ 

involved 

Multiple organs 

involved/Systemic

1st exposure 
Several 

exposure 

T cell specific 

Heterologous immunity 

HLA haplotypes

Cross-reactivity
mAb (Ceoxima

alpha –Gal) 
Tarunes – Pollen  

Antibiotics 
Platins

Contrast media 
Oversultated
chendeoitin

sulfate 
constammirutesd

heparin 

Drugs containing 
THX motds
Quindones

Neuromusculer
blocking agents 

Lactibant

NSAID 
Hypersensitivity Macul-apapular 

rash 

Severe coetaneous 
adverse 

Reaction (SCAR)
•DRESS
•AGEP 
•SjS/TEN

T cell specific 

Toxic metabolites 

Leukotriease

pathway

MegpX2

(human G-protein 

coupled receptor) 

Complement 

activation 

(IgE/non-IgE+cox-1 inhib) T-cell & HLA marker

Skin Testing, Specific IgE BATs  Mediators , 
Tryptase, Histamine, Cytokines  
Prostaglandins, Leukotrienes 

Patch Testing 
Lymphocyte 
transformation test
Granulysin, persorin & 
granzymes (SJS/ TEN)

Viral Titers HHV6, HHP7, EBV (Drug syndrome)
✓Pharma cogenomics screening
✓HLA- B15-02 Carbamazepine SJS
✓HLA-B31-01 Carbamazepine SJS
✓HLA B57-01 Abacavir hypersenstivity
syndrome



Gell & Coomb’s Classification 

TYPE 1          TYPE II           TYPE III           TYPE  IV

IgE IgG        Immune complex T cell [I-IV]

Infusion reaction or cytokine storm due Cytotoxic T Cells ag Mabs ? 



Infusion reaction or cytokine storm due Cytotoxic T Cells ag Mabs ? 



Flushing, Puritus , Urticaria, Throat 

tightness, Shortness of Breath, Back Pain, 

Nausea & Vomiting 

MAST 
CELLS 

T -CELLS FEVER ,  CHILLS & PAINS                        
(CYTOKINE-STROM)

Mast Cell Degranulation & cytokine strom due Cytotoxic T Cells ag Mabs ? 



Type B 20% (Unpredictable) Drug Hypersensitivity Reaction 

Immediate reactions
1-6 hours  

Delayed reactions
Non-immediate

>6 hours  

Non-IgE- mediated
Non-allergic 

IgE-mediated 
Allergic 

Beta-lactam/ 
Anesthetic 
agents etc.

NSAID/ RCM etc.

Type IIIType II

Complement 
involvement

Immune-complex 
reaction

Alpha-methyl-dopa, 
vancomycin etc. 

Blood dyscrasia etc.  

Sulfonamides
Arthus reaction/ Serum sickness

Non-allergic T cell 
mediated 

Single organ 
(MPE )

Systemic 

Type IV
(Contact dermatitis) 

Type IV b (DRESS) 

Type IV c (SJS/ 
TEN) 

Type IV d
AGEP 

Type A 80% (predictable)

ADVERSE DRUG REACTIONS 

Pharmacological

side effects

Drug induced

organ toxicity

Drug interactions 

Cytokine-release reaction e.g., Mabs





IgE and non IgE-ALLERGIC

PSEUDO-ALLERGIC-NSAIDs

MPE-Beta lactam

Past h/o 
anaphylaxis 

Present h/o 
anaphylaxis 

Systemic Cutaneous Adverse Reaction 
(SCAR)/IgG/IgM/Immune-complex

Single organ involvement







< 1hr
SCAR (T-Cells)  1 to 6 hr



> 6 hour to days 



ALLERGY WORK-UP 





ImmunoCAP (Thermo- Fisher,, Sweden)



>25 microg/L-
Diagnostic of IgE
mediated reaction 

S. Tryptase peaks at 1-2 hrs
and remains elevated for 
several hours 







In- vitro Basophile Activation Tests



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



Sensitivity [51.7%] & NPV 50.0%]- Poor
Specificity [89.2%] & PPV [90.5%]- Good 



Low sensitivity but high specificity 



Within 1 hour 

> 6 hours 

Prick test PT/ Late reading IDSTIntradermal tets



+5mm

Wheal 

oedema + erythema 

Oedema + erythema

Oedema + erythema 





✓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)

Do Serial dilutions test to r/o preservatives from drug molecular

Anaphylaxis









Pennicillin Skin Testing

Anaphylaxis

Maculo Papular Eruption

Systmic Cutaneous Adverse reactions 



Cephalosporin 
Skin Test

Anaphylaxis

Maculo Papular EruptionSystmic Cutaneous Adverse reactions 



ENDA



NMBA’s- classification
Despite the higher potency, Cisatracurium is associated with 
more stable hemodynamics than atracurium and does not cause 
histamine release even at doses of up to 0.4 mg/kg

/ Cisatracurium





Maculo Papular Eruption

ORAL PPROVOCATION TEST 







OFX & LFX – Cross reactivity 

GFX/LFX/MXT

CFX/LFX/GFX

GFX/CFX/MFX

CFX/MFX/LFX

CFX/MFX/GFX

?ORAL PROVOCATION TEST-Quinolones  

Poor CR
CFX/ MFX/ 
GFX



✓Controversial in 
systemic drug reactions.

Diagnosing T-cell mediated Drug Allergy

Patch Test







Keratinocytes



Eosinophils 



Neutrophils 



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)

Individual
T cell response and immune mediators



Lymphocyte Transformation Test

Radioactive THY

Activation of T-Cell  conjugated 
with Drugs



NSAIDs 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)

Non Cox-1 

allergic         

Inhibition 

Cox-1 

inhibition 

Unknown 

probability COX-

1 inhibition 

Allergic   

IgE

mediated

T cell 

mediated



NERD NECD/ NIUA

Asthma/ sinusitis 
/ Nasal polyp

Anaphylaxis/ Urticaria

Angioedema-IgE

SNIUAA/SNIDHR

Cutaneous reaction
DHR- T cell 

Urticaria



Blanca-Lopez N, et al. J Allergy Clin Immunol Pract. 2018.

ASA challenge as a first approach is safe and useful 
to establish  the diagnosis of NSAIDs HS

A.Cross- reactors 
B. Selective-reactors

Sanchez-Borges M, et al. J Allergy Clin 
Immunol Pract. 2018.



Cross- reactors 
Selective-reactors

NO NSAIDSAlternative 
group of 
NSAIDS



NSAIDs Hypersensitivity



TOLERANCE SAFEAVOIDANCE



Radiocontrast media (RCM)

1.RCM are associated with both allergic and pseudo-allergic
reactions.

2.The incidence of reactions to RCM, including severe,

life-threatening reactions,appears to be

lower with non-ionic versus ionic (high osmolar) agents.

3.Pseudo-allergic reactions to RCM can usually be 
preventedthrough the use of  pre-treatment regimens e.g. 
corticosteroidsand H1-antihistamines



RADIOLOGICAL IV CONTRAST 
MEDIA 

IOHEXOL INJECTION
(OMNIPAQUE 350 mg 
I/ml)

IODIXANAL 
INJECTION
(VISIPAQUE 270 
mgI/ml)

GADODIAMIDE 
INJECTION
(OMNISCAN 0.5 
mmol/ml)



-Low sensitivity but Good Specificity



Purpura

64

Erythema Nodosum

Vasculitis Erythema Exudativum Multiform

Gell & Coomb- TYPE II & TYPE III REACTION 



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."

Immune complex Type III reaction



IMMEDIATE

IgE-Mediated 
Mast Cell 
activation

Non- IgE mediated 
mast Cell activation

Cytotoxic 
T Cells ag 
Mabs
(Cytokine 
storm) 

Delayed

T-cell 
mediated

HLA associated    
drug T-cell   
mediated    
Hypersensitivity 
reactions    

Drug Allergy 

Single organ 
eg Maculo-

papular rash Severe coetaneous adverse 
Reaction (SCAR)

•DRESS
•AGEP 
•SjS/TEN



Drug - Desensitization 









Tel : 25884136

25880057

25916170

Mob: 9312285947

e-mail : pc_kathuria@yahoo.com
Website : www.nationalallergycentre.in

NATIONAL ALLERGY CENTRE

Thanks
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