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WHAT ADVICE A DOCTOR GIVES TO PATIENTS--

e For severe types of reactions patient should avoid taking that drug
in future

* Type A reduce the dose
* Type B reactions Stop the drug
. Avoid in future

« Instruct patient to report other doctors he/she visits in
future

* Type C -use safest drug at lowest possible dose for minimum
duration

* Type D —use only if essential
* Type E —taper the dose before stopping















WHO DEFINITION

- Unwanted effects of drugs caused by therapeutic doses.

- Noxious, Unintended response to a drug that occurs at usual
doses in human beings

* (prophylaxis, diagnosis, and therapy) or for modification of
physiological state

*Types-ABCDE



*Type A Augmented dose related
ypes  bizame | abnormal
‘ypeC  Cumulative  time&dose
ypeD  Delayed  tme
‘ypeE  Endofdose  afterstoppage




Type name description
A AUGMENTED Extension of pharmacological action

B BIZARRE Hypersensitivity/allergy

-ldiosyncrasy

C CONTINUOUS  Duetolongtermuse -
REACTION -Antipsychotics — Tardive dyskinesia

-Analgesics — Nephropathy
PHENYTOIN -gingivitis

D DELAYED REACTIONS Carcinogenicity, Mutagenicity, Teratogenicity

E END OF USE WITHDRAWAL / DISCONTINUATION - steroids, beta
REACTIONS blockers, benzodiazepines



Type A and Type C

 Augmented and Continuous
* Most common ADRs Dose dependent

* Extension of pharmacological actions

Ex-hypoglycaemia due to insulin

 dryness of mouth due to atropine

Occur due to repeated or continuous /long term use of drugs

Mostly seen with drugs having low Therapeuticindex TI having less margin of
safety

* Or occurs due to drugs which cumu Iate of in certaintissues—

* Organ specific/structural damage

* Ex —analgesic nephropathy ,retinal toxicity due to chloroquine






Alopecia —anticancer drugs



Terratogenicity-



Other adverse drug reactions

Toxic effect |Overdose / poisoning

Intolerance |Exaggerated effect even with small
dose
(Gaussian distribution — Extreme end)

Drug Compulsive, chronic, nontherapeutic
dependence |drug administration

Secondary |Indirect consequence of drug action -
effects tetracyclines — destruction of

commensal flora — superinfection




TYPE A gquantitative TYPE B qualitative

Dose dependent independent of dose
 Augmented & Predictable * Bizarre & mostly Unpredictable
pharmacological peculiarities of patient and not

properties —drug related

 More common, dose

related ,preventable and
reversible

* 80% of ADR

e Augmentation of normal
action of drug

* Or less safe drugs

on drug —person related

* rare, non dose related ,more
serious ,only few can be prevented

1:1000-1:10000
Hypersensitivity/allergy

immunologic

Genetic basis /off target reactions

idiosyncrasy
 Severity --mild

to moderate

severe tolethal



Adverse drug reactions (ADR)

Type A (Augmented) Type B (Bizzare)
(Quantitative) (Qualitative)

High incidence Low incidence

Low mortality Considerable mortality

Dose reduction needed

Drug has to be discontinued

B blockers - Bradycardia
Atropine - Dry mouth
Glipizide — Hypoglycemia
Warfarin — Bleeding
Digoxin — Nausea

Pen G - Anaphylaxis

Primaquine — Hemolysis
Chloramphenicol - aplastic
anemia

Mild - Side effects
Severe - Untoward effects




Qualitative intolerance (Type B — Bizzare)
( Non-dose related)

*HYPERSENSITIVITY

*IDIOSYNCRASY



*HYPERSENSITIVITY REACTIONS

« HUMORAL

¢ Anaphylactic ---type 1 IgE AB mast cells release 5HT Prostaglandins
leukotrines

* Urticaria itching angioedema bronchospasm anaphylactic shock

* Cytolytic type 2 IgG IgM

* drug + specific tissue cell act as AG

 Thrombocytopenia aplastic anaemia haemolysis organ damage

* Retarded type 3 IgG circulating antibodies
e Causing inflammatory damage to vascular endothelium -
 Steven Johnson syndrome serum sickness



e CELL MEDIATED

* Type 4 sensitized T lymphocytes carry receptors for AG .

* On contact with AG lymphokines are produced which cause
* inflammatory damage

* Ex —photosensitivity rashes fever contact dermatitis

*Dentist —contact dermatitis on repeated
exposure to procaine



Hypersensitivity reactions (Allergy)

Typel Humoral Anaphylaxis
Immediate | IgE- mast cell | Penicillins, cephalosporins
Typell Humoral Cytolytic reaction — complement fixation -
Immediate |IgE, IgM Pen, cepha, methyldopa, quinine — Coomb’s
positive hemolytic anemia
Typel lll - Humoral (Retarded) Arthus reaction -serum sickness,
Immediate | Mostly IgG glomerulonephritis, eosinophilia, drug fever,
Circulating urticaria, rash, polyarteritis nodosa, SLE-like
immune syn - Peni, Cotrim, strepto, PTU, amiodarone,
complexes hydralazine. [Steven-Johnson Syndrome -
Sulfa, aspirin, carbamazepine]
Type IV Cell mediated | Contact dermatitis — Peni, neomycin
Delayed immunity Maculopapularrash - Ampicillin
T cells Photosensitivity - (Amiodarone, tetracyclines,

Chlorpromazine, Ciprofloxacin)
Fixed drug eruption - Sulfa







Qualitative intolerance

 HYPERSENSITIVITY (L1111, 1V)
-iImmediate

Anaphylactic reaction (penicillin),
Steven-Johnson Syndrome (sulfa, sulfones)
-Delayed

Maculopapular skin eruption (ampicillin)
Fixed drug eruption (sulfa)



Qualitative intolerance (Type B — Bizarre)
( Non-dose related)

*IDIOSYNCRASY

* Bone marrow suppression, agranulocytosis:
Chloramphenicol

* Hemolysis in G6PD deficient patients:

* Sulfa drugs, primaquine, quinolones,
cephalosporins, dapsone, metronidazole



Quantitativeintolerance

Side effect|Untoward Toxic effect
effect
Therapeutic | Therapeutic Acute overdose
dose dose / Chronic
administration
Mild Severe, the Severe

patient feels like
stopping the
drug
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Contact
dermatitis
photosensitivity



photo
allergy



Organ toxicity

Kidneys Aminoglycosides, cisplatin,
Amphotericin B, Analgesics, NRTIs

Heart Digoxin, emetine,

Liver INH, pyrazinamide, rifampicin

Retina Chloroquine (retina), Ethambutol (Optic
Nerve)

Thyroid Amiodarone, lithium

Peptic ulcer NSAIDs, steroids

Bones Tetracyclines, steroids

Bone marrow

Anticancer drugs, NRTls







Gentamicin - Tubular necrosis



Chloroquine - Retinopathy



Margin of Safety

*Therapeutic Index = LD50
ED50

LD50: Median lethal dose
ED50: Median effective dose

drug

Higher the value safer the



Drugs with high T.I.

-Penicillins
-Cephalosporins
-Macrolide antibiotics
-Aspirin

*-|buprofen
-Paracetamol
*ondensetran



Drugs with low T. I.

* Morphine, Barbiturates

» General anaesthetic agents

* Digoxin, Digitoxin

* Phenytoin

* Antiarrhythmics

* Tetracyclines, Chloramphenicol
* Aminoglycosides

* Lithium

viva Q



Therapeutic drug monitoring TDM

* -—-not required for most drugs

* For drugs with low Tl and narrow therapeutic window

* EX- phenytoin digoxin warfarin sodium valproate

e Actually measuring plasma concentration of drug

* In order to---

* Determine the highest possible tolerable levels

*Or

* Concentrations at which dangerous ADR start appearing






