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Abstract 
Background: Molluscum contagiosum is a benign viral infection of the skin. Lesions typically present as dome-shaped, flesh-
colored, umbilicated papules that range in size from 1 to 5 millimeters in diameter. They are usually asymptomatic, but can 
become tender or pruritic. Children and immunocompromised adults, including individuals being treated with immunosuppressive 
drugs, are most susceptible to infection. Single or multiple lesions most commonly appear on the extremities, face, genitals, and 
trunk. However, albeit rarely, molluscum contagiosum may also develop at other sites, including the eyelids.    

Purpose:  We describe the clinical and pathologic findings of a man who developed molluscum contagiosum of the eyelid while 
receiving methotrexate. We also review the characteristics of other patients with molluscum contagiosum acquired either during 
treatment with methotrexate or associated with human immunodeficiency virus (HIV) infection and summarize the unusual sites 
of presentation for the viral lesions in these individuals. 

Materials and methods:  The features of a man receiving methotrexate who developed molluscum contagiosum of the eyelid are 
presented. Using PubMed, the following terms were searched and relevant citations assessed: adalimumab, contagiosum, Enbrel, 
etanercept, Humira, infliximab, methotrexate, molluscum, Remicade, TNF alpha, and tumor necrosis factor alpha. In addition, the 
literature on methotrexate treatment and molluscum contagiosum is reviewed.  

Results:  Several small papules were observed on the eyelid of a 24-year-old man who had been receiving methotrexate and 
adalimumab (Humira) for the treatment of Crohn disease. The lesions were removed by shave biopsy. Microscopic examination 
revealed epidermal hyperplasia composed of keratinocytes filled with large eosinophilic intracytoplasmic inclusions. Based on 
correlation of the clinical presentation and histopathologic findings, a diagnosis of molluscum contagiosum was established. The 
patient applied mupirocin 2% ointment to the biopsy sites, which subsequently healed without complication or recurrence. 

Conclusion:  Molluscum contagiosum is a benign viral papular eruption that frequently affects children and immunocompromised 
adults. Patients treated with immunosuppressive agents, such as methotrexate, have a heightened risk of developing molluscum 
contagiosum lesions. It remains to be determined whether adjunct therapy with a tumor necrosis factor alpha inhibitor increases 
the risk of this viral infection. Diagnosis can usually be established by clinical presentation, although a biopsy is sometimes 
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required to exclude other conditions. Molluscum contagiosum is generally self-limiting and often resolves spontaneously within 
18 months. However, topical (cantharidin) or locally destructive (curettage, cryotherapy, and/or laser) therapy may be indicated 
for patients who are concerned about persistent lesions and for children who are particularly susceptible to autoinoculation.   

Keywords: adalimumab, AIDS, contagiosum, Enbrel, etanercept, HIV, Humira, infliximab, methotrexate, 
molluscum, Remicade, TNF alpha, tumor necrosis factor alpha    

Introduction   
Molluscum contagiosum is a benign cutaneous viral infection. Lesions typically present as asymptomatic, flesh-colored, 
umbilicated papules ranging in size from 1 to 5 millimeters in diameter. Children and immunocompromised adults, including 
individuals receiving immunosuppressive therapies, may be at a heightened risk for developing molluscum contagiosum lesions.  

We describe a man with Crohn disease who developed molluscum contagiosum of the eyelid while receiving methotrexate. We 
also review the differential diagnosis of molluscum contagiosum, the characteristics of other patients with molluscum 
contagiosum acquired during treatment with methotrexate or associated with human immunodeficiency virus (HIV) infection, and 
the unusual sites of presentation for the viral lesions in these individuals.   

Case synopsis 
A 24-year-old man with a 13-year history of Crohn disease presented in January 2015 for evaluation of several small lesions on 
his eyelid of 3 months duration. Crohn disease was diagnosed at 11 years of age. Infliximab (Remicade) was started at age 13 (10 
mg/kg every 4 weeks) with weekly oral methotrexate. Within a year, he achieved a sustained remission of his Crohn disease.  

In June 2012, his fecal calprotectin was 29 mg/kg (negative: < 0-50 mg/kg, borderline: 50-100 mg/kg, positive: > 100 mg/kg). 
Infliximab was stopped and he continued methotrexate (7.5 milligrams each week). However, by October 2013, his fecal 
calprotectin had increased to 195 mg/kg.  

In January 2014, he began to develop recurrent oral ulcers and biopsy confirmed terminal ileitis and distal proctitis. Adjunct 
therapy with adalimumab (Humira) (40 milligrams once every 2 weeks) was subsequently initiated in March 2014 and his 
gastrointestinal symptoms resolved.  

He developed dermatitis and lesions on his right upper eyelid in September 2014. Neither family members, sexual partners, nor 
other close personal contacts had any skin conditions. His dermatitis resolved within 2 days of beginning twice daily application 
of desonide 0.05% ointment. 

In January 2015, cutaneous examination revealed recurrent dermatitis and persistence of 4 dome-shaped, flesh-colored papules 
involving his right upper eyelid and right lateral canthus (Figure 1). No lesions were present elsewhere on his body. The papules 
ranged in size from 1 to 3 millimeters in diameter and appeared similar to milia. However, attempted extraction of the lesions with 
a #11 scalpel blade was unsuccessful. A shave removal was subsequently performed. Histopathologic examination of all lesions 
showed similar changes: epidermal hyperplasia composed of keratinocytes filled with large eosinophilic intracytoplasmic 
inclusions (Figure 2). 

 



Figure 1. Molluscum contagiosum papules involving the right upper eyelid and lateral canthus of a 24-year-old man with Crohn disease who 
was being treated with methotrexate and adalimumab   

 

     

Figure 2 (a, b, and c). Low (a), intermediate (b), and high (c) magnification views of a molluscum contagiosum papule. Low magnification 
view (a) shows pronounced epidermal hyperplasia. The hallmark "molluscum body" -- a large, oval-shaped, eosinophilic, intracytoplasmic 

inclusion -- can be observed in both the intermediate magnification view (b) and the high magnification view (c). [Hematoxylin and eosin; a = 
x4, b = x10, c = x20]. 

Based on correlation of the clinical presentation and pathology findings, a diagnosis of molluscum contagiosum was established. 
The lesions had been completely removed by the shave biopsies. The patient applied mupirocin 2% ointment to the biopsy sites, 
which subsequently healed without complication or recurrence. 

Discussion 
Molluscum contagiosum is a benign viral infection characterized by the development of flesh-colored, dome-shaped papules on 
the skin or mucous membranes. It was first described by Bateman in 1817 [1]. Henderson and Paterson later identified the 
distinctive intracytoplasmic inclusion bodies -- now referred to as "molluscum bodies" or "Henderson-Paterson bodies" -- that 
represent the histologic hallmark of the lesions [2]. In 1905, Juliusberg demonstrated the infectious nature of the condition by 
inoculating himself and two colleagues with the ground-up contents of multiple molluscum contagiosum lesions [3]. 

Molluscum contagiosum is a common infection. Although the worldwide incidence was once estimated to be between 2% and 8% 
[4], recent seroprevalence studies suggest that the true incidence is much higher [5]. Indeed, the condition is likely underreported 
owing to its benign and often self-limiting nature. Lesions are most frequently observed in young children and 
immunocompromised adults, particularly those with human immunodeficiency virus (HIV) [6,7]. 

Skin lesions typically present as asymptomatic, dome-shaped, flesh-colored papules. They generally range in size from 1 to 5 
millimeters in diameter, although lesions as large as 1.5 centimeters in diameter have been described [8]. A central area of 
umbilication is a distinguishing feature of molluscum contagiosum papules; however, in some patients, including our own, the 
umbilication is not clearly visible. Multiple lesions are usually present, but solitary papules are not uncommon. Rarely, patients 
have described their lesions to be pruritic or tender. The lesions may resolve spontaneously within 18 months, although it is not 
uncommon for them to persist for many months, or even years, particularly in immunocompromised individuals.   

Molluscum contagiosum papules most commonly develop on the extremities, face, genitals, and trunk [9]. Lesions that appear in 
immunocompetent adults are usually acquired through sexual contact and rarely spread beyond the genital region [10]. Less 



common sites of infection include the areola [11], eyelids [12], fingers [13], lateral canthus [14], nipple [11,15], and sole of the 
foot [16].   

Molluscum contagiosum can often be identified based on its clinical features; the unique central umbilication distinguishes 
molluscum contagiosum papules from similar-appearing lesions. However, pathologic examination is sometimes indicated, 
especially in immunocompromised patients who may present with other opportunistic infections or malignancies that mimic 
molluscum contagiosum (Table 1) [11,15,17,18].  

Table 1. Clinical differential diagnosis of molluscum contagiosum 
Benign adnexal tumors 
     Eccrine poroma  
     Leiomyoma 
     Sebaceous hyperplasia 
     Syringoma 
Fungal infections 
     Aspergillosis 
     Coccidiomycosis 
     Cryptococcus 
     Histoplasmosis 
Malignant tumors 
     Basal cell carcinoma  
     Keratoacanthoma 
     Paget's disease 
Other 
     Granuloma annulare (papular)  
     Lichen planus 
     Papilloma 
Viral infections 
     Condyloma acuminatum 
     Verruca vulgaris 
 

Histologically, molluscum contagiosum is characterized by markedly swollen keratinocytes containing large molluscum bodies -- 
dense, oval-shaped, eosinophilic, intracytoplasmic inclusions. Prominent acanthosis is also common. Notably, the molluscum 
body is among the largest known viral structures in human histopathology. Indeed, it is often so large that it compresses the 
keratinocyte nucleus or displaces it to the periphery of the cell [11,15]. 

Individuals receiving immunosuppressive therapies may have an increased risk of developing molluscum contagiosum. 
Molluscum contagiosum in individuals receiving methotrexate was first identified in 1968 and has since been described in 9 other 
patients (Table 2) [19-26]. Tumor necrosis factor alpha inhibitors, such as infliximab (Remicade) and etanercept (Enbrel), have 
also been linked to molluscum contagiosum [27,28]. Our patient was receiving both methotrexate and a tumor necrosis factor 
alpha inhibitor (adalimumab) for the treatment of Crohn disease. He did not develop molluscum contagiosum during 10 years of 
methotrexate and infliximab or the following years when he received methotrexate monotherapy. However, within 6 months after 
starting adalimumab therapy (along with maintaining methotrexate), molluscum contagiosum lesions appeared. We therefore 
suspect that his eruption may be attributed to the synergistic activity of methotrexate plus adalimumab. 

Table 2. Characteristics of patients with methotrexate-associated molluscum contagiosum 
Case Age Site TNFα Inhibitor Underlying 

Disease 
Treatment Reference 

1 24 years Eyelid Adalimumab Crohn disease Shave biopsy Current 
report 

2 39 years Not reported None Mycosis 
fungoides 

None 19 

3 49 years Eyelids None Mixed 
connective tissue 

disease 

Surgical 
excision 

20 



4 67 years Trunk and 
extremities 

None Rheumatoid 
arthritis 

Curettage 21 

5 67 years Eyelids Infliximab Rheumatoid 
arthritis 

Surgical 
excision 

22 

6 69 years Eyelids, 
cheeks, and 

neck 

None Rheumatoid 
arthritis 

Topical 
hydrogen 

peroxide 1% 
cream 

23 

7 69 years Trunk, 
extremities, 
and buttocks 

None Plaque psoriasis Methotrexate 
withdrawn 

24 

8 70 years Trunk, 
extremities, 
and buttocks 

None Plaque psoriasis Curettage 25 

9 70 years Trunk, 
extremities, 
and buttocks 

None Plaque psoriasis Methotrexate 
withdrawn 

26 

10 72 years Not reported None Exfoliative 
dermatitis 

None 19 

 

Similar to our patient, Cursiefen et al. described a 67-year-old woman with rheumatoid arthritis who developed molluscum 
contagiosum of the eyelid after a tumor necrosis factor alpha inhibitor (infliximab) was added to her methotrexate and prednisone 
treatment regimen. The onset of the lesions occurred only a short period of time after adjuvant therapy with infliximab had been 
initiated. The authors postulated that drug-induced inhibition of tumor necrosis factor-mediated antiviral defenses allowed the 
molluscum contagiosum to evade host immune responses and replicate. Their hypothesis is supported by Hu et al., who 
demonstrated that various molluscum contagiosum proteins interfere with tumor necrosis factor-receptor 1 in order to prevent 
apoptosis of infected cells [22,29]. The dual actions of the tumor necrosis factor alpha inhibitor and the viral proteins could 
conceivably cultivate an environment favorable to molluscum contagiosum survival.  

Molluscum contagiosum is frequently associated with HIV infection and acquired immunodeficiency syndrome (AIDS) (Table 3) 
[30-37]. The onset of HIV-associated molluscum contagiosum range from infancy and early childhood [30,31] to middle-aged 
adults [36,37]. Indeed, in some individuals, molluscum contagiosum may serve as the first clinical indicator of HIV infection 
[30,35,37].  

Table 3. Characteristics of representative patients with HIV-associated molluscum contagiosum. 
Case Age Site Size HIV Treatment MC Treatment Reference 
1 2 y Peri-anal 

region 
0.5 x 0.5 cm to 1.8 x 2 cm 
(multiple) 

None NR  30 

2 5 y Face and 
eyelids 

0.1 to 1.5 cm (multiple) None Zidovudine, nevirapine, 
lamivudine  

31 

3 10 y Left 
cheek 

5 x 6 x 7 cm Zidovudine, 
lamivudine, nevirapine 

Excision and 
tricholoroacetic acid   

32 

4 25 y Face and 
groin 

0.4 to 2 cm (multiple) Ataznavir, 
emtricitabine, tenofovir 

Paclitaxel (intravenous) 33 

5 29 y Face NR (multiple giant 
molluscum contagiosum) 

NR Cidofovir cream and 
cryotherapy 

34 

6 34 y Left and 
right 
eyelids 

NR (multiple) None None 35 

7 46 y Left 
eyelid 

0.2 cm Combivir, norvir, 
fortovase 

Excision 36 

8 48 y Face, 0.3 to 0.5 cm (multiple) None Zidovudine, nevirapine, 37 



neck, 
and 
scalp 

lamivudine 

*Abbreviations: HIV = human immunodeficiency virus; MC = molluscum contagiosum; NR = not reported; y = years 
 

Molluscum contagiosum papules that develop among individuals with HIV or AIDS are often enlarged: giant molluscum 
contagiosum [30-32,34,38]. They can be solitary [32,36] or multiple [30,31,33-35,37]. In addition, they may appear in uncommon 
sites, including the eyelids [31,35,36].  

In most HIV-positive patients, molluscum contagiosum resolves after highly-active antiretroviral therapy (HAART) is initiated 
[31,37].  However, albeit rarely, molluscum contagiosum may occur as a manifestation of immune reconstitution inflammatory 
syndrome (IRIS) following the administration of antiretroviral treatment [38]. Alternatively, other antiviral agents (such as topical 
cidofovir [34]) have been used. Similar to HIV seronegative patients, destructive interventions (such as trichloroacetic acid [32]) 
or surgical removal [32,36] may be necessary.  

The differential diagnosis for HIV or AIDS-related molluscum contagiosum, similar to HIV seronegative immunosuppressed 
patients and immunocompetent individuals, includes relatively common dermatoses (Table 1) [11,15,17,18]. Also, in HIV-
infected patients, molluscum contagiosum may morphologically mimic the cutaneous manifestations of Blastomyces dermatitidis, 
Cryptococcus neoformans, Histoplasma capsulatum, Leishmaniasis, and Pneumocystis jirovecii [39]. In addition, in HIV-
seropositive patients, molluscum contagiosum may occur in association with other HIV-related cutaneous conditions, such as 
Kaposi sarcoma [40].           

Molluscum contagiosum is transmitted through direct skin-to-skin contact or, rarely, through fomite-to-skin contact [16]. The 
double-stranded DNA molluscum contagiosum virus -- a member of the family Poxviridae -- proliferates in the follicular 
epithelium and replicates within the cytoplasm of keratinocytes, causing the infected cells to swell and ultimately rupture. Various 
mechanisms are employed in order to evade host defenses; the virus expresses homologues of chemokine-binding proteins and 
major histocompatibility complex 1 as well as a viral tumor necrosis factor receptor superfamily member 6 (Fas)-Associated with 
Death Domain (FADD)-like Interleukin 1-Converting Enzyme (FLICE)-like inhibitory protein [41].  

Molluscum contagiosum may resolve spontaneously; therefore, treatment is not always necessary. However, prompt removal of 
the lesions may be indicated in children in order to minimize the risk of inadvertent autoinoculation. In addition, patients who are 
concerned about the cosmetic appearance of the condition may desire treatment.  

Surgical excision, curettage, cryotherapy, and various chemical removal methods have been described in the medical literature 
[16]. In a 2006 study comparing 4 recognized treatments of molluscum contagiosum -- curettage, cantharidin, imiquimod, and 
salicylic acid plus lactic acid -- researchers concluded that curettage was the most efficacious treatment and had the lowest rate of 
adverse effects [42]. Unfortunately, immunocompromised patients often present with lesions that are resistant to standard 
therapies [20]. These individuals may benefit from combined treatment involving several different modalities, including 
imiquimod, CO2 laser, trichloroacetic acid, and/or antiviral medication [43,44]. Withdrawal of immunosuppressive therapies may 
ultimately be necessary in patients with severe infections [24,26]. 

Conclusion 
Molluscum contagiosum is a benign viral infection of the skin that frequently occurs in young children and immunocompromised 
adults. Lesions typically present as flesh-colored, dome-shaped papules ranging in size from 1 to 5 millimeters in diameter. They 
are usually asymptomatic, but can become tender or pruritic. Common sites of presentation include the extremities, face, genitals, 
and trunk. However, albeit rarely, lesions may appear in unusual locations, such as the areola, eyelids, fingers, or sole of the foot.    

Molluscum contagiosum can usually be identified by a single distinguishing clinical feature -- a central area of umbilication at the 
apex of the papule. However, in some patients, microscopic examination may be required in order to exclude other infections or 
malignancies. Histologically, molluscum contagiosum is characterized by swollen keratinocytes containing large, eosinophilic, 
intracytoplasmic structures known as "molluscum bodies."    

Patients receiving immunosuppressive therapies or who have an acquired immunodeficiency (such as HIV infection) may have an 
increased risk of developing molluscum contagiosum. Methotrexate and several tumor necrosis factor alpha inhibitors -- not only 
etanercept and infliximab, but also adalimumab -- have been linked to molluscum contagiosum. Therefore, combination therapy 



with multiple immunosuppressive drugs may contribute to the likelihood of individuals developing this infection after exposure to 
the virus, molluscum contagiosum. 

Lesions may resolve spontaneously. Curettage has been found to be a safe and highly-effective option for most patients. However, 
immunocompromised individuals presenting with recalcitrant lesions may require combination therapy involving several different 
modalities.      
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