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INTRODUCTION 

Drug-induced photosensitivity (DIP) refers to adverse effects triggered by the interaction between specific drugs and 
exposure to ultraviolet (UV) or visible light. These reactions account for up to 8% of all cutaneous drug side effects, 
yet are frequently missed or misdiagnosed due to their variable presentation and the expanding range of culprit 
medications[1][2]. An improved understanding of these phenomena is essential to mitigate risks in both inpatient and 

community settings. 

 

MECHANISMS OF DRUG-INDUCED PHOTOSENSITIVITY 
Photosensitivity reactions arise when a drug or its metabolite present in the skin absorbs energy from light, entering 
an excited state that can participate in chemical or immunological reactions[1][2][3]. 

 

Phototoxicity 

 Mechanism: Direct cellular damage from reactive oxygen species (ROS) following UV absorption by the drug. 

 Clinical features: Rapid onset, sunburn-like erythema, edema, blistering in exposed areas. 

 Drugs: Common with quinolones, tetracyclines, amiodarone, and certain chemotherapy agents[1][4]. 

 

Photoallergy 

 Mechanism: Immune-mediated (Type IV hypersensitivity) reaction resulting from photo-transformed drug 

acting as a hapten. 

 Clinical features: Delayed onset, eczematous rash, which can spread to non-exposed areas. 

 Drugs: Noted with NSAIDs, sulfonamides, phenothiazines, some sunscreens[1][2][5]. 
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Key Aspect Phototoxicity Photoallergy 

Onset Minutes to hours 1–3 days post-exposure 

Clinical Pattern Sunburn/erythema, vesicles Eczematous, pruritic rash 

Immunological No (direct toxicity) Yes (cell-mediated) 

Usual drugs Antibiotics, amiodarone NSAIDs, phenothiazines 

 

EPIDEMIOLOGY AND RISK FACTORS 

 Prevalence: Variable, but increasing due to broader drug use and sun-seeking behaviors[1]. 

 Risk factors: 
o Drug structure (planar, aromatic, halogenated molecules) 
o Dose and duration of therapy 
o High cumulative sun/UV exposure 
o Skin phototype (lighter skin, more susceptible) 
o Genetic predisposition[1][2]. 

 

Clinical Manifestations 
Drug-induced photosensitivity can present in myriad forms, from classical sunburn-like reactions to more unique 
subtypes: 

 Acute sunburn 

 Hyperpigmentation/dyschromia 

 Pseudoporphyria 

 Photo-onycolysis 

 Eruptive telangiectasia 

 Pellagra-like syndromes 

 Photodistributed lupus-like eruptions[2][6]. 

 
 [Image: Skin manifestations of phototoxicity] [image:1] 

 

Common Classes of Photosensitizing Drugs 

Therapeutic Class Example Drugs Comments 

Antibiotics Tetracyclines, Quinolones Strongly phototoxic 

NSAIDs Ketoprofen, Naproxen Topical > oral forms 

Diuretics Thiazides, Furosemide Chronic use implicated 

Cardiovascular Agents Amiodarone, Diltiazem Risk increases with dose 

Antifungals Voriconazole, Griseofulvin Severe cases reported 

Chemotherapy Agents Methotrexate, 5-FU Often severe 

Antihistamines Promethazine Less common 

Psychiatric Medications Phenothiazines, TCAs Often overlooked 

Other Statins, Sulfonylureas Mild but present risk 

 

Pathogenesis and Chemistry 
Photosensitizing drugs generally share: 

 Low molecular weight (300–500 Da) 

 Aromatic/planar structure 

 Ability to absorb UV/visible radiation (290–700nm)[1][7][3]. 

 Upon light absorption, drug molecules enter an excited state: 

 Return to ground state with heat/fluorescence 
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 Transfer energy to oxygen forming ROS (e.g., singlet oxygen) 

 Undergo chemical reactions: photooxidation, dimerization, cyclization, or free radical formation 

 In the case of photoallergy, the modified drug binds proteins to act as a neoantigen, triggering immune 
reaction[1][3][8]. 

 

Schematic Illustration of Pathogenesis 

 Drug+ Light → Excited State → Various Biochemical Effects 

 Pathways: ROS → cell damage (phototoxicity); Hapten formation → immune response (photoallergy) 

 

Impact on Drug Stability and Storage 
Many photosensitive drugs are susceptible to degradation not just in vivo, but during storage, handling, or 
administration (e.g., intravenous infusions), reducing efficacy and increasing toxicity risk[9][10][11]. 

 

Hospital-Based Study Example 
A survey of 168 intravenous drugs found 23 requiring active photoprotection to maintain stability. Proper education 
and clear protocols increased compliance and safety but gaps remain—critical care units saw best protection rates, 
but room for improvement exists generally[10]. 

 

Assessment and Diagnosis 

 Clinical suspicion: History of new drug plus sun exposure, new cutaneous eruption in sun-exposed regions. 

 Diagnostic tools: 
o Phototesting (UVA/UVB exposure) 
o Photopatch testing (for allergy) 

o Laboratory and biopsy (if lupus or other mimics suspected)[2][6][12]. 

 

Management Strategies 

 Prevention: Identification of high-risk drugs and patient education 

 Protection: Advise on sunscreen (broad-spectrum, high SPF), protective clothing, behavioral modification 
(limit outdoor activity)[1][13][14]. 

 Medication modification: Substitute non-photosensitizing alternatives when possible, review dosages. 

 Treatment: Discontinue offending drug, manage acute skin symptoms (cool compresses, topical steroids, 
antihistamines for itching). 

 Long-term: Photoprotective habits, especially during high-risk months[1][14]. 

 

Long-term Effects and Emerging Concerns 
Long-term use of some photosensitizing drugs, notably certain diuretics (hydrochlorothiazide) and antibiotics, may 
increase the risk of skin malignancies, including nonmelanoma skin cancer[1][13]. Ongoing monitoring is warranted, 
and regulatory agencies increasingly require photosafety testing for new pharmaceuticals. 

 

RESEARCH AND KNOWLEDGE GAPS 
 Underreporting of photosensitivity as a side effect 

 Lack of standardized sun safety programs for patients on photosensitizing medications 

 Insufficient data on combination effects (polypharmacy) 

 Gaps in healthcare worker awareness, especially about newer or less common agents[2][10][11]. 

 

Graph: Common Drug Classes Reported to Cause Photosensitivity 
 [Bar chart: Frequency of photosensitivity reports by drug class (illustrative)] [image:2] 

 

CONCLUSION 

Photosensitive drugs remain an underrecognized yet consequential source of adverse events, impacting patient 
comfort, treatment adherence, and potentially leading to serious sequelae such as skin cancers. Proactive risk 
assessment, patient education, and strict adherence to photoprotection protocols can significantly mitigate these risks 
in both hospital and community populations. Greater awareness and research into the mechanisms and prevalence 

of drug-induced photosensitivity are imperative for coping with this "great unknown" in modern therapeutics. 
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