Drug Reactions (Drug-induced Dermatoses)               
Almost any drug may cause a cutaneous reaction and many inflammatory skin disorders may be caused or exacerbated by drugs whether systemic or topical but some drugs like Penicillin or sulfa are more commonly cause cutaneous reactions than other drugs.

Classification:

I. Predictable: These are normal but unwanted responses that may occur when the patient take the drug in high doses or even in therapeutic doses.

1. Over dosage: Renal failure may occur when the patient take large doses of garamycin.

2. Side Effects: unwanted pharmacological effects of the drugs.

3. Cumulative Effects: due to accumulation of drug in the body tissue when the drug is used for long time especially when there is impairment or failure to excrete or metabolize the drug.

4. Facultative Effects: due to alteration in of the biological balance of different microorganisms e.g. prolonged use of broad spectrum antibiotics interfere with the growth of microbial flora and facilitate the growth of monilia in the vaginal tract leading to monilial vulvovagintis.
5. Delayed Toxicity: The toxic effect of the drug appears only after few years of its use. Arsenic keratosis which is a premalignant condition may occur 5-10 years after use of arsenic for certain period in the past.

6. Drug Interactions: When more than one drug is taken by the patient at the same time leading either to antagonism or synergism e.g. aspirin may interfere with renal excretion of methotrexate and compete with it for carrier protein increasing its toxicity.

7. Teratogenecity: Severe effect of the drug on the fetus especially when taken in the first trimester e.g. Etretinate and acitretin.

8. Jarisch- Herxheimer Reaction: The patient gets exacerbation of the disease of infective origin after initiation of antibiotic therapy. The antibiotic intake leads to death of massive numbers of microorganisms and massive release of bacterial antigens to the circulation leading to severe  immune reaction that cause exacerbation of preexisting lesions that may be associated with fever, headache, lymph node enlargement and arthralgia. The classical example occurs in case of syphilis when treated with Penicillin especially in secondary stage.

9. IMN- Ampicillin Reaction: Generalized maculopapular rash may occur within 24 hours of use of ampicillin in about 100% of patients with infectious mononucleosis.

II. Unpredictable Reactions: Occurs only in small percentage of population and probably genetically determined.

   - Intolerance: The characteristic effect of the drug is produced by an abnormally small dose. 

   - Idiosyncrasy: uncharacteristic and unpredictable reaction to the drug which is probably genetically determined. This may occur for example in patients taking ketoconazole for fungal infections, hepatic toxicity may occur rarely.

   - Allergic Hypersensitivity reactions: immunological reaction to the drug or any related substance. Any type of hypersensitivity reaction may occur.

Types of Clinical reactions:
      Drug reactions may simulate exactly a primary skin disease, so drug history should be taken in every patient.
Anaphylaxis: Severe allergic reaction, usually IgE –mediated that may end with death of the patient in few minutes. The main causes are Penicillin, Sulphonamides, Animal Sera and Cephalosporin.
 Urticaria: by immunologic or non immunologic. Exacerbation of preexisting urticaria may occur in some cases. E.g. Morphine, Codeine, Aspirin, Penicillin, Sulphonamides.

Serum Sickness: may occurs up to 3 weeks after initial drug exposure and consist of urticaria, oedema, arthralgia which may be accompanied by fever and lymphadenopathy. This reaction may occur with Aspirin, Penicillin, Sulphonamides, Streptomycin and Thiouracil.

Exanthematous Reactions: This is the most common type that consists of generalized, sudden onset maculopapular rash mainly on the trunk. It may resemble scarlet fever rash and called scarlitiniform eruption or measles when it is called morbilliform rash. It may be caused by Ampicillin, Gentamycin, Sulphonamide, Captopril and Gold.

Exofoliative Dermatitis” Erythroderma”:  This means erythema usually with scales that affects more than 90% of the body surface area. It may be caused by congenital disease like ichthyoids, dermatitis like atopic or seborrheic dermatitis, Psoriasis, associated with malignancy or sometimes by drugs like Heavy metals, Captopril, Isoniazid, Phenylbutazone and barbiturate.

Fixed Drug Eruption: It is called fixed because it characteristically recurs in the same site or sites each time the offending drug is administered and it is fixed for the rest of the patient life. It may be caused by the same drug or sometime by related drugs. 

The lesions usually appear within few hours or rarely longer after taking the drug and they appear as sharply marginated round or oval erythematous or purplish in color that sometimes covered by bullae. They usually leave pigmentation at the site of the lesion which may become persistent if frequent recurrence occurs. The lesions may be widespread and occasionally may cause generalized hyperpigmentation.

The most common sites affected are genitals especially the glans penis, the trunk or extremities. Oral mucous membranes may be affected.

The most common drugs causing this reaction are Tetracycline, Sulphonamides, Antipyrol, Phenolphthalein, Dapsone, Barbiturates.

Treatment: Potent topical or even systemic steroids but the most important thing is to reach the offending drug to avoid its used in the future and prevent recurrence .
Pigmentation: It can be localize or more commonly diffuse. Melasma for e.g. may be induced by contraceptive pills. Diffuse hyperpigmentation may be caused by Minocycline, Chlorpromazine, Chloroquine and Clofazimine.

Acne-form rash (Acne Medicamentosa): It differs from acne vulgaris by sudden onset, being monomorphous papulopustular eruption with absence of comedones. The most common drugs are Steroids, ACTH, Some oral contraceptive, Iodide, Bromide, Isoniazid, and Phenytoin.

Eczematous Eruption (Dermatitis Medicamentosa): The patient who has allergic contact dermatitis to certain topical agents also may get recurrence of the condition when the same drug or chemically related substances is taken systemically. E.g. Penicillin, Sulphonamide, Neomycin, Phenothiazine and local anesthetic.

Bullous Eruptions: drug induced eruption may be similar to the original disease clinically and histopathologically.
 - Barbiturate Over dosage: may lead to bullous eruption especially on extremities. 
 - Pemphigus: may be induced by Penicillamine, Captopril, and Rifampicin.

 - Epidermolysis bullosa acqiusita: Frusemide and Penicillin.

Erythema Multiforme: Barbiturate, Sulphonamide, Phenylbutazone and Rifampicin.
Toxic epidermal necrolysis (TEN)

A sever & fatal condition present clinically within few hr or days of drug administration with an initial burning morbiliform eruption accompanied by systemic flu like symptoms with rapid progression to areas of confluent erythema followed by blisters & wide spread exfoliation especially on pressure area (burn like lesions) with mucous membrane involvement. 

The mortality rate is bet. 20-30 % or more & death is usually to fluid loss & sepsis & it is treated as a second degree burn (extensive burn). 

Ex sulfa, phenylbutazone, NSAID, phenytoin…..etc.

Erythema nodosum: The pat. is usually presented with tender erythematous nodules usually involving the shin.

Lichenoid Eruption:  rash similar to lichen planus may be induced by Antimalarials, Gold, Thiazide, B-blockers, and Captopril.

Purpura: may occur due to capillaritis that may be caused by Carbramal and Meprobamate.

Drug- Induced Lupus Erythematosus:  differs from SLE by absence of anti-DNA antibody and by presence of antihistone antinuclear antibody. It is most commonly caused by Procainamide, Phenytoin, Hydralizine, Griseofulvine and Sulphonamides.

Vasculitis: Drug-induced Vasculitis may involve the skin as well as systemic organs e.g. Captopril, Cimitidine, Thiazide, Sulphonamides and hydralazine.
Photosensitivity: either phototoxic which is dose dependent and not need previous exposure or photoallergic reaction which is immunological reaction and need previous exposure but it is dose-independent. E.g.  Chlorpromazine, Nalidixic acid, Psoralen, Sulphonamides and tetracycline.

Hypertrichosis: increase growth of hair. It may be caused by Minoxidil, Diazoxide, Cyclosporine, Streptomycin and pheytoin.

Hair loss (Alopecia): It is usually of diffuse type and can be either
Anagen Alopecia: which occurs 2-3 weeks after drug intake and usually caused by cytotoxic drugs or Telogen Alopecia that occurs 2-3 months after use of drugs e.g. Heparin and Thiouracil

Side Effects of Potent topical steroids:
1. Thinning or atrophy of the epidermis and dermis.

2. Telangiectasisia and bruising.

3. Striae distensae due to degeneration of connective tissues.

4. Hypertrichosis and hirsutism.

5. Folliculitis, Acne-form rash, perioral dermatitis which is a papulopustular eruption around the month with characteristic sparing of the immediate 0.5-1 cm around the vermilion border.

6. Worsening of different forms of infections (bacterial, viral and fungal)

7. Pigmentary changes may cause hypopigmentation.

8. Steroid face: Buffy face with atrophy and telangiectasia.

9. Systemic absorption: when large quantities of very potent topical steroids are used. Osteoporosis, moon face, premature closure of epiphyses which is very important in children because it may lead to short stature and suppression of adrenal glands may occur.

Oral contraceptives 

Reactions to these are less common now because their hormonal content is small.
1. Telogen effluvium
2. Melasma, hirsutism 
3. Erythema nodosum 
4. acne 
5. photosensitivity
Drug history

During history taking note and detail the following: 

1-All prescription and over the counter drugs, including topical agents, vitamins, herbal, laxatives, oral contraceptives, vaccines, homeopathic medicines, etc. as these may not be volunteered as medications 
2- The interval between the introduction of a drug and onset of eruption
3- Route, dose, duration, and frequency of drug administration 
4-Any improvement after drug withdrawal and any reaction with readministration
5-Determining the morphology of drug eruptions can help the clinician determine the causative medication 
Treatment

The first approach is to withdraw the suspected drug, accepting that several drugs may need to be stopped at the same time. The decision to stop or continue a drug depends upon: 

1. the nature of the drug 
2. the necessity of using the drug for treatment
3. the availability of chemically unrelated alternatives 
4. the severity of the reaction, its potential reversibility 
5. the probability that the drug is actually causing the reaction.
Non-specific therapy depends upon the type of eruption. In urticaria, antihistamines are helpful. In some reactions, topical or systemic corticosteroids can be used, and applications of calamine lotion may be soothing. Plasmapheresis and dialysis can be considered in certain life-threatening   situations.

 Anaphylactic reactions:  ensure that the airway is not compromised (e.g. oxygen, assisted respiration or even emergency tracheostomy). One or more injections of adrenaline (epinephrine) (1 : 1000) 0.3– 0.5 mL should be given subcutaneously or intramuscularly in addition to systemic antihistamine & steroid.  

