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Abstract 
Bullous pemphigoid (BP) is the most prevalent autoimmune sub-epidermal 
blistering disease that affects mainly the elderly and could lead to serious mor-
bidity. It has numerous risk factors and triggers, including an aging popula-
tion with several comorbidities and drug exposure. In the published paper, we 
reported a case about a 32 years old male patient with unknown medical con-
ditions who presented with erythematous patches and plaques on the scalp, 
face, and trunk with scattered blisters two weeks after initiating doxycycline 
treatment for folliculitis. The exact pathogenesis of the drug-reaction in drug- 
associated bullous pemphigoid (DABP) remains controversial. In conclusion, 
it is crucial for clinicians to be aware of DABP when prescribing doxycycline. 
The purpose of this case report is to raise awareness of the possible associa-
tion between bullous pemphigoid and doxycycline. 
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1. Introduction 

Bullous pemphigoid (BP) stands out as the most prevalent autoimmune sub- 
epidermal blistering disease, predominantly affecting elderly with a generalized 
pruritic bullous eruption and can lead to serious morbidity. This autoimmune 
condition is characterized by a humoral and cellular immune response targeting 
two well-defined self-antigens: BP antigen 180 and BP antigen 230 [1]. The di-
agnosis is based on examining the blister edge, conducting direct immunofluo-
rescence (DIF) on adjacent skin, and performing histopathologic analysis indi-
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cating detachment at the dermo-epidermal junction (DEJ) with eosinophilic in-
filtration in the dermis. Linear deposition of IgG and complement component 3 
(C3) at the DEJ is revealed through DIF. Additional diagnostic methods, including 
indirect immunofluorescence on human skin, enzyme-linked immunosorbent 
assay (ELISA) utilizing recombinant proteins BP180 and BP230, and immunob-
lotting on keratinocyte extracts, serve to validate and support the diagnosis of BP 
[2]. 

The incidence of BP has increased over the past decades due to a combination 
of factors, including an aging population with several comorbidities, drug expo-
sure that may potentially trigger the condition, and advancements in diagnosis 
techniques [3]. The etiopathogenesis of BP remains largely elusive, encompass-
ing broad predisposing factors like aging, human leukocyte antigen genes, and 
various triggers such as drugs, physical factors, vaccines, ultraviolet (UV) radia-
tion, trauma, transplantations, surgical procedures, and infections [2]. The term 
“drug-associated bullous pemphigoid” (DABP) refers to cases displaying clinical, 
immunopathological, or histological characteristics comparable to idiopathic BP 
and linked to specific drug ingestion or topical application [4]. Identification of 
potential triggers is essential for prognosis enhancement. In spite of the substan-
tial studies conducted on bullous disorders, no particular antibodies for drug- 
induced bullous pemphigoid (DIBP) have been identified [5] [6]. In this context, 
we present an unusual case of new-onset BP induced by Doxycycline, unders-
coring the significance of recognizing drug-induced variants and the need for 
further exploration in understanding their mechanisms. 

2. Case Report 

A 32 years old male, unknown chronic diseases presented to the clinic with scat-
tered blisters on erythematous patches and plaques on scalp, face and trunk two 
weeks after initiating doxycycline 100 mg for one month to treat folliculitis 
(Figure 1). No additional medications were taken. Mucosal involvement was not 
detected. The patient had not undergone recent surgery, received vaccinations, 
or experienced infections in the preceding months. Trauma or prolonged sun 
exposure was also not reported. Skin biopsy was taken and revealed sub-epidermal 
non acantholytic blister. Blister cavity is filled with fibrin and many eosinophils 
and neutrophils. The adjacent skin reveals occasional collection of eosinophils at 
dermo-epidermal junction in the papillary dermis and in dermal vessels. The in-
filtrate of eosinophils and lymphocytes noted in dermis below the blister and pe-
ri-vascularity containing mostly lymphocytes (Figure 2). Direct immunofluo-
rescent revealed deposition of C3 & IgM in linear serrated pattern in basement 
membrane. The diagnosis of BP induced by Doxycycline was established, leading 
to the termination of Doxycycline tablets. The patient received treatment with 
topical Clobetasol cream and a short course of prednisolone 40 mg for two weeks, 
resulting in noticeable improvement. Patient underwent follow-up after three 
months, six months and a year with full remission. He was educated to not use  
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(a) 

    

(b)                         (c) 

Figure 1. Illustrates the examination findings of scattered blisters on erythematous 
patches and plaques with few crusted erosions observed on the (a) trunk, (b) face, and (c) 
scalp. 
 

  

(a)                                  (b) 

 

(c) 

Figure 2. Illustrates histopathology images stained with Hematoxylin & Eosin. (a) Un-
ilocular sub-epidermal non-acantholytic blister (HE 4 × 10), (b) Blister cavity filled with 
fibrin, eosinophils & neutrophils (HE 10 × 10) and (c) Eosinophils, neutrophils and fibrin 
in the blister cavity (HE 40 × 10). 
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doxycycline for possible recurrence.  

3. Discussion 

In a recent multicentric “pragmatic” trial, there was evidence suggesting that ini-
tial doxycycline treatment might offer satisfactory blister control and a better 
safety profile compared to oral prednisolone [7]. Due to its anti-inflammatory 
properties, doxycycline is frequently included in the multi-drug management of 
BP; however, it is believed to be the offending drug in this case [8]. The patho-
genesis of the drug-reaction in DABP remains to be elucidated and often diffi-
cult to understand. Drugs may trigger an immune response in genetically predis-
posed individuals, altering antigenic properties of the epidermal basement mem-
brane zone (BMZ). This can occur through drug binding to BMZ molecules, act-
ing as new antigens, or modifying molecules and revealing hidden epitopes, which 
then stimulate an immune response [4]. Supporting this, Patsatsi et al. found 
higher anti-BP180NC16A auto-antibodies levels in patients taking systemic me-
dications before disease onset, indicating drug-associated epitope spreading com-
pared to those not taking any medications [9]. According to another theory, me-
dicines may, in some individuals, unintentionally produce immunological reor-
ganization or dysregulation, which could subsequently inactivate endogenous 
regulatory mechanisms which may influence a potential disease phenotype [10]. 
It is possible for medications to be misinterpreted for microbial antigens since 
many of them interact by binding to micro RNA and other transcriptional and 
translational regulators in a manner similar to that of a virus [11]. In susceptible 
individual, the immune system misidentifying medications may activate CD4+ T 
cells and trigger the autoimmune cascade [12]. The medications known to trig-
ger BP include diuretics, antibiotics, calcium channel blockers, angiotensin-con- 
verting-enzyme inhibitors, NSAIDs, β-blockers, salicylates, and others. Drug- 
induced BP has been commonly associated with antibiotics, especially in young-
er patients who are not typically affected by BP. Diverse antibiotics were reported 
to induce BP including penicillins, cephalosporines, quinolones, nitroimidazoles, 
actinomycin, levofloxacin, ciprofloxacin, Metronidazole and annamycin [2] [4]. 
The exact mechanisms behind the BP induced by antibiotics are not fully un-
derstood, and there are several theories proposed. One theory suggests that anti-
biotics with a sulfhydryl group, like penicillin, penicillamine, amoxicillin, and 
cephalosporins, may disrupt the immune system and impair the function of T- 
cells suppressors. This can lead to the release of autoantibodies. Thiol drugs may 
also directly damage the dermo-epidermal junction, exposing new antigens to 
the immune system. Another theory involves antibiotics with a phenol ring, such 
as cephalosporin, acting as a hapten and triggering the production of antibodies 
targeting the DEJ [13]. In a case report involving levofloxacin, researchers sug-
gest that a type IV hypersensitivity reaction mediated by T-cells could explain 
the association between the drug and BP onset [14]. In context of our case study, 
we discovered that one of the most often prescribed antibiotics in dermatology 
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clinics that may cause BP is doxycycline. Although the underlying pathophysi-
ology is not reported in literature and not comprehended yet. Sanchez’s reported 
a case highlighted the role of doxycycline-induced phototoxicity in BP develop-
ment [15] [16]. Despite the fact, this association differs from our reported case. 

4. Conclusion 

Our scientific understanding of BP, the primary autoimmune bullous disorder, 
has seen a significant advancement in recent years. However, the pathogenesis of 
the drug-reaction in DABP remains controversial. The purpose of this case re-
port is to raise awareness of the possible association between bullous pemphigo-
id and doxycycline. Nonetheless, clinicians should employ a degree of suspicion 
for DABP when prescribing doxycycline. The presented case underscores the 
need for further investigations to understand the underlying mechanism. Con-
tinued vigilance and reporting of such cases are essential for advancing our know-
ledge and ensuring optimal patient care in the context of drug-induced derma-
tologic reactions. 
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