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DEFINITION 

 CADR – defined as an unwanted or unintended 
drug reaction that causes any undesirable change 
in the structure or function of the skin, its 
appendages, or mucus membranes that occurs 
even at a normal dosage used for prophylaxis or 
treatment of disease. 

 

 Can be solely limited to the skin, or may be a 
part of a systemic reaction. 

 

 Ayurvedic, herbal and homeopathic products 
often considered Natural & Non-toxic can also 
cause drug reactions. 



 A particular drug can cause different types of CADRs 

although some drugs are more likely to cause a particular 

drug reaction. 

 

 Incidence  of CADRs is 2 to 3 %  

 

 Most common is Morbilliform rash (91%) followed by 

urticaria. 

 

 Drug reaction can occur within few hours up to 6 weeks of 

drug intake. 

 

 They account for significant morbidity & mortality 

 

 A thorough & detailed history, good clinical examination is 

crucial & essential in establishing a diagnosis in possible 

CADRs. 



CLASSIFICATION 

 In 1977 and 81, Rawlins & Thompson proposed a 

sub-classification of ADR as Type A & B 

 

 Still it is widely used today for an initial 

approach to ADR. 

 

 The strength of this classification is its 

simplicity. 



                 

Type  A reactions Type B reactions 

Nearly all individuals 15% of all ADR 

Due to pharmacological 

activity of the drug 

Not dependent on the 

pharmocological  activity 

Influenced by drug pharma-

cokinetics , comorbidities & / 

or drug - drug interactions 

                - 

Overdosing & drug binding to  

– target receptors are 

important 

                - 

Dose dependent Not dose dependent 

Predictable Not predictable        

(idiosyncratic) 

Eg: Dry mouth - 

antihistamines 

Eg: Drug allergy / drug 

hypersensitivity 



 

 

 Type B reactions remain less clear and are 

essentially classified as “Non- A” type. 
 

 Majority of Type B reactions involve the immune 

system and are drug hypersensitivity reactions. 

 

 



 Not all ADRs fit in to these 2 categories, so, additional 

categories have been developed. 

 

 These include  

 - Type C ( continuing) – persist for relatively longer time 

 -  Type D ( delayed )   - apparent after sometime  

 -  Type E ( end of use) – withdrawal reaction after 

stopping drug. Ex. anxiety, insomnia after stopping 

benzodiazepines 

 

                                                                                                           

                               



PATHOPHYSIOLOGY MECHANISMS 

  T cells play an important role in drug induced skin 

disease. 

 

 3 major pathogenic mechanisms described: 

 

1. The allergic/immune stimulation : Hapten & 

prohapten concept. 

2.  Pharmacological stimulation of immune recepors : p-i 

concept 

3. Alteration of the MHC-presented self-peptide  



HAPTEN & PROHAPTEN CONCEPT 

 This mechanism is the classical explanation for DHR 

and represents a true drug allergy. 

 

 Drugs causing ADRs are small molecules called haptens 

which are non immunogenic by themselves. 

 

 They are made immunogenic by binding to larger 

molecules. 

 

 This covalent complex between drug and peptide is 

recognised by the T cells through APCs  

 

 

 



 Memory cells are generated in the tissue which later 

produce drug reactions. 

 

 Pencillins, cephalosporins, SMX-NO are known 

haptens- may cause exanthematous/ bullous rash/ 

other patterns . 



P-I CONCEPT (PHARMACOLOGICAL 

STIMULATION OF IMMUNE RECEPTORS) 

 This concept supports the theory that a drug is able 

to stimulate T cells directly without forming a hapten 

in a HLA dependent manner. 

 

 

 In this model, offending drug binds  to either the TCR 

or MHC protein I peptide independent manner to 

directly activate T cells. 

 



 Occurs only in some individuals, and persons at risk 

can be identified, carrying the allele. 

 

 Induction of a strong T-cell reaction is a 

characteristic feature of p-i stimulations. 

 

 P-I reactions are involved in maculopapular 

eruptions, acute generalised exanthematous 

pustulosis, drug-induced liver injury, SJS-TEN & 

DRESS. 



ALTERATION OF MHC-PRESENTED SELF-

PEPTIDE REPETOIRE 

 Reported with Abacavir. 

 

 Drug binds to the antigen binding cleft of the 

MHC and alters the binding cleft and antigen 

specifcity of MHC. 

 

 This results in presentation of novel peptides to 

the TCR and activation of the immune system. 





HLA RESPONSES 

 HLA DR4 is significantly more common in individuals 

with hydralazine-related drug-induced lupus than in 

those with idiopathic systemic lupus erythematosus. 

 

 HLA factors also influence the risk of reactios to 

Nevirapine, Abacavir, Carbamazepine, Allopurinol & 

more. 



FACTORS INFLUENCING THE RISK OF DRUG 

REACTIONS 

 Elderly,females 

 Boys < 3 yrs & Girls > 9 yrs  

 Viral infections – CMV, EBV, HIV. 

 Systemic connective tissue disease. 

 Oncologic disease & immunosuppressed states. 

 Impaired hepatic / renal function. 

 Polypharmacy 

 Drug- drug & food-drug interactions 

 Genetic variations- e.g. slow & fast 
acetylators,G6PD deficiency. 

 HLA grouping- HLA DR4 & drug induced 
pemphigus. 

 Atopic patients. 

 



  Metaboloic & endocrine risk factors- 

 Obesity, Hypothyroid, Hypoproteinemia. 

 

 Major organ dysfunction- 

Liver dysfunction, renal dysfunction, congestive 

cardiac failure. 

 

 

 



DRUGS THAT COMMONLY CAUSE A SKIN 

ERUPTION 

 Amoxicillin 

 Ampicillin 

 Antimalarials 

 Antitubercular drugs 

 Gold 

 Pencillamine 

 Phenytoin 

 Qunidine 

 Sulfonamides 

 Sulfones 

 Sulfonylurea 

 Thiazide 

 



 



 



 



DRUGS THAT COMMONLY CAUSE A 

SERIOUS REACTION 

 Allopurinol 

 Anticonvulsants 

 Sulfa drugs 

 Captopril 

 Furosemide 

 NSAIDS  

 Pencillamine 

 Piroxicam 

 Thiazide diuretics 

 

 



 



 



 



 



 





 



 



 



 



 



 



 



 



 Clinical pointers that indicate serious drug reaction- 

 

 CUTANEOUS / MUCOCUTANEOUS: 

 Extensive cutaneous involvement (75%) 

 Widespread bullae & skin detachment 

 Purpura 

 Skin necrosis 

 Atypical large lesion 

 Erosions of oral & genital mucosa 



 EXTRACUTANEOUS- 

 Fever > 38.5◦c  

 Pharyngitis , dysphagia or dyspnoea   

 Hepatosplenomegaly 

 Anxious / toxic look of patients 

 Hematological alteration 

 Impaired hepatic or renal functions. 



 



 



 



 



 



CLINICAL HISTORY – WHAT DO WE ASK? 

 Review patient’s complete medication list. 
 Interval between induction of drug & onset of 

eruption. 

 New drugs started within preceding 3 months, 

especially those within 6 weeks, for most 

cutaneous eruptions. 

 Route, dose, duration & frequency of drug 

administration. 



 Use of multiple courses of therapy and prolonged 

administration ( risk of allergic sensitisation) 

 Any improvement after drug withdrawal & any 

reaction with re-administration 

 History of co-morbidities, viral infections. 

 Intake of other drugs 

 Family history of drug allergy 

 Document any history of previous adverse 

reactions to drugs or foods. 

 Consider alternative etiologies( e.g. viral 

exanthems & bacterial infections) 



CAUSALITY ASSESSMENT 

 In pharmacovigilance, most reports concern 

suspected reactions. 

 

 In practice – very few reports are certain but 

most are possible & probable. 

 

 



WHO – UMC CAUSALITY ASSESSMENT 

 This includes the following 4 criteria 

1. Time relationships between drug use & adverse 

event 

2. Presence / absence of other competing causes        

( medications, disease process itself) 

3. Response to drug withdrawal or dose reduction    

( dechallenge) 

4. Response to drug readministration ( 

rechallenge) 



 BOCQUET’S CRITERIA( termed DRESS in 1996)-

requires meeting the following 3 features. 

 1) Skin eruption. 

 2) Blood eosinophilia (>1.5 Χ10,000/micro litre) or 

the presence of atypical lymphocytes  

 3) Internal organ involvement, including 

lymphadenopathies ( >2cm in diameter), hepatitis 

(liver transaminases value more than twice the 

upper normal limit), interstitial nephritis, and 

interstitial pneumonia or carditis. 

 Found to be sipmle to use and appropriate to 

diagnose DRESS syndrome in clinical practice. 

Lymphocyte and eosinophils blood count as well as 

serum levels of creatinine and ferritin at the onset of 

DRESS syndrome could be useful prognostic factors 



 



PHARMACOVIGILANCE 

 

 The basis of pharmacovigilence is ADR reports 

submitted by clinician. 

 The stakeholders involved are 

 Clinicians, 

 Pharmaceutical industries, 

 Regulatory authorities & 

 Patients. 



STEPS IN PHARMACOVIGILENCE 



 



 



 



PVPI 

 CDSCO in India initiated a nationwide 

pharmacovigilance programme in july 2010, with 

AIIMS, New delhi, as the National Coordination 

Centre(NCC). 

 Later shifted to Indian Pharmacopenia Commission, 

Ghaziabad, UP in April 2011. 

 

 Pvpi initiated a mobile app service - The “ ADR 
reporting app” for android users. 



TAKE HOME MESSAGE 

 ADR can mimic almost any skin disease. 

 

 Any drug can cause reaction in any person, any 

time. Family history is important. 

 

 Antibiotics, analgesics & antiepileptics are 

responsible for > 75% of ADRs.. 

 

 Reporting ADRs to competent agency is 

important to ensure drug safety. 

 



o A detailed history & good , thorough, 

methodical & meticulous clinical examination 

is necessary. 

o Early recognition & withdrawal of offending or 

suspected drug is important. 

o  Avoiding suspected & chemically related drug 

is important to prevent recurrence. 

o Rule out systemic involvement. 

o We should be aware of  

 Iatrogenic 

 Idiosyncracy 

 Intolerance 

 Interactions& 

 Idiopathic nature of the drugs 



 

THANK 

YOU 


