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Abstract;

Doxycycline belongs to tetracycline family which are a class of antibiotics that include demeclocycline,
doxycyline, and minocycline and their mechanism of action involves binding to the 30s ribosomal subunit of
bacteria and inhibiting bacterial protein synthesis *.

It is typically recognized as the most tolerable agent within tetracycline family?. In addition to that, it is
predisposed to adverse drug reactions such as systemic and cutaneous adverse reactions such as photo-sensitivity.
Photo-sensitivity to drugs include photo-allergic and photo-toxic reactions, in which the precise mechanism of
doxycycline photo-allergy remains elusive®. The commonest clinical symptoms of photo-sensitivity ranges from
pruritus and burning sensations from mild to moderate erythema of sun-exposed face and extremities *. Therefore
early recognition and prompt treatment are essentials for better prognosis.
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Introductions:

Tetracyclines are broad spectrum bacteriostatic antibiotics that inhibit protein synthesis. They are active against
many gram positive and gram negative bacteria including anaerobes, rickettsiae, chlamydiae, mycoplasmas, and L
forms and against some protozoa eg; amoeba®. They enter micro-organisms in part by passive diffusion and in
part by an energy-dependent process of active transport. Susceptible cells concentrate the drug intracellulary and
once inside the cell; binds reversibly to the 30s subunit of the bacterial ribosome; blocking the binding of amino-
acyl tRNA to the acceptor site on the mRNA- ribosome complex and this process prevents addition of amino-
acids to the growing peptide®. They are excreted in bile and urine, while doxycycline and minocycylcine remain
as the long acting tetracycline and almost complete absorption and slow excretion which allow for once-daily
dosing.®

However, doxycycline and minocycline are regarded as the first-line options for the treatment of acne due to their
efficacy against propionobacterium acne®, and also for the treatment of sexually transmitted infections such as
chlamydia’ as well as tickborne infections including borrelosis, brucellosis, Ehrlichiosis and rickettsial diseases
especially rocky mountain spotted fever.®

Oral doxycycline is a recommended treatment regimen for adult patient with erythema migrans and has the
advantage of its efficacy against anaplasma phagocytophilim in patient with early onset of borreliosis.*
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Despite its clinical usages, doxycycline has been implicated as one of the causes of photo-sensitivity. Jacob et al
enumerated that common cutaneous adverse reactions to doxycycline include photosensitivity and morbilliform
exanthema; with less common skin side effects include bullous eruptions, lupus-like eruptions, pigmentary
disorders and vasculitis; albeit uncommon doxyclycline associated dual cutaneous adverse reactions to the drugs
such as the photo-sensitivity and morbilliform exanthema may occur.®

In this report, a case of doxycycline induced photosensitivity in a 21 year old female being treated for recurrent
acute cystitis is presented.

Case report;

A 21-year-old woman with a history of recurrent acute cystitis of 2weeks duration presented to the emergency
room. She had been evaluated and treated by numerous prior physicians.

Her recent management included systemic metronidazole 500mg thrice daily and topical vaginal insert nocte
daily; however, her symptoms and clinical appearance were not improving, which prompted a change in her drug
regimen, and doxycycline monohydrate 100 mg daily was started. Within 7 days of initiation of doxycycline, she
presented again to the emergency room with a complaint of rash on the face and neck sparing areas covered by
her clothing.

One of the skin lesions was limited to sun-exposed areas of the face and neck; it also affected the forearms
corresponding to areas not covered by her shirt sleeves.

Dermatological examination findings revealed a pruritic macular erythema rashes on her face, chest as well as the
forearm not covered by her clothes. A diagnosis of doxycycline associated photosensitivity reaction was made
and management involves discontinuation of doxycycline as well as vaginal insert and metronidazole. Oral
antihistamines (loratadine 10mg daily) were started. A short course of oral prednisone was started: 10 mg
morning and evening for 3days. Also, bemethasone 0.1% cream was applied twice daily to all affected areas. She
was counseled on reduction of exposure to ultra-violent radiation, the use of sun screen and protective clothing.

She was then followed-up after one week of treatment with a significant improvement of the itching and skin
lesions and all of her symptoms and lesions resolved after two weeks of therapy.

Discussion;

Drug Hypersensitivity reactions affect more than 7% of the population and are a common concern for doctors and
patients alike.!% 1! Drug hypersensitivity reactions are common and the skin is by far the most frequently involved
organ with a broad spectrum of reaction types.!? 13

Furthermore, photo-sensitivity as a component of adverse drug reaction as been described in case of doxycyline
therapy as acute phototoxic dermatitis and phototoxic onycholysis on sun-exposure 141516

Women are often affected than men and possibly as a result of more frequently exposed to the sun than men.*

The precise mechanism of doxycycline photoallergy is not fully understood.® However, the photosensitization
(phototoxicity or photoallergy) is usually caused by UVA radiation, because UVA penetrates deeper into the skin
and most of the offending drugs absorb UV radiation in the UVA spectrum of 320-400 nm, e.g. tetracycline at
289-342 nm.!’ Following UV irradiation and photon absorption, drug molecules in an excited energy state cause
chemical reactions when they return to their energetic base level, resulting in the synthesis of photoproducts that
act as a haptens or antigens, generating an allergic reaction.8

TIJER2307234 ’ TIJER - INTERNATIONAL RESEARCH JOURNAL www.tijer.org ‘ 115



TIJER || ISSN 2349-9249 || © July 2023, Volume 10, Issue 7, || www.tijer.org

In addition to doxycyline, other antibiotics are also associated with photo-sensitivity reactions such as
fluoroquinolones, and sulfonamides, being the most commonest agent!® 222122 hyt cephalosporins and penicillins
have also been rarely observed to cause photo-sensitivity reactions.?

Yap et al described a case of tetra-cycline induced solar urticaria that developed within 5mins of patient exposure
to sunlight.?> The follow-up phototesting as a diagnostic challenge revealed light induced eruptions while these
reactions were resolved within a week of drug discontinuation.?®

Also, Jacob et al reported a case of doxycycline associated dual cutanoeus adverse reactions to the drug with
concurrent photosensitivity and morbiliform exanthema in a 51 year old woman who was placed on doxycycline
monohydrate for rosacea and within 9 days of therapy, developed two different simultaneous skin rashes; a photo-
toxic reaction and a morbilliform drug eruption.®

Diagnosing and managing drug hypersenstivity is challenging because there are no clear limits between different
types of drug reactions.?® When many people use a drug, adverse reactions can occur, conditioned by diverse
genetic profiles, viral infections or concomittant therapy,?® and the management usually involves discontinuation
of the offending agents, reduction of exposure to ultra-violent radiation, the use of sun screen and protective
clothings® as well as the use of oral anti-histamines and cortico-steroid therapy as in the case of index patient.

Conclusion:

Doxycyline can induced photosensitivity which can include photoallergy and photo-toxicity in sun exposed part
of the body manifesting as itching, burn sensation, redness, and sometimes morbilliform exanthema, ranging from
benign eruption to more severe form. Therefore, prompt recognition and stoppage of offending agent are a surest
means of achieving a better prognosis. All clinicians should be on alert when prescribing the medications to
susceptible individuals.
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