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Abstract 

Background: Dupilumab is used for treatment of atopic dermatitis through blockade of IL-4 and 

IL-13 signaling of the Th2 pathway.  Recent case reports have described alopecia, psoriasis, 

persistent facial dermatitis, and recall dermatitis at patch test sites after the initiation of 

dupilumab therapy. 

 

Case report: We describe the case of a 67-year-old female with atopic dermatitis who developed 

recurrent episodic flares of rosacea temporally associated with dupilumab injections that 

resolved after dupilumab discontinuation. 

 

Conclusion: The cause of rosacea-like reaction associated with dupilumab treatment is unknown.  

Th2 pathway inhibition by dupilumab may promote Demodex proliferation and increased IL-17-

mediated inflammation implicated in the pathophysiology of rosacea.   

 

 

Key words: dupilumab; atopic dermatitis; rosacea 

 

Abbreviations: atopic dermatitis (AD), interleukin (IL), persistent facial dermatitis (PFD), T-

helper cell type 1 (Th1), T-helper cell type 2 (Th2), T-helper cell type 17 (Th17), tumor necrosis 

factor-∝ (TNF-∝)  
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Introduction 

Dupilumab is a novel, fully humanized monoclonal antibody that selectively binds the 

interleukin (IL)-4 receptor ∝-subunit to inhibit both IL-4 and IL-13 signaling of the Th2 pathway 

(1-3).  Approved for asthma and moderate-to-severe atopic dermatitis (AD), dupilumab is 

generally well-tolerated, with few reported adverse events including injection-site reactions, 

conjunctivitis, keratitis, blepharitis, headaches, nasopharyngitis, and bacterial and herpetic skin 

infections (2-4).  

 

While dupilumab has considerable efficacy in the treatment of AD, there is limited data on 

dupilumab’s effect on pre-existing or novel cutaneous conditions.  Recent case reports have 

described new-onset alopecia (5), psoriasis (6, 7), persistent facial dermatitis (1, 8), and recall 

dermatitis at prior patch test sites after the initiation of dupilumab (9).  We present a case of 

recurrent episodic, flaring papulopustular rosacea exacerbated by dupilumab injection during 

treatment for AD. 

 

Case Report 

A 67-year-old Caucasian female presented to our clinic with severe AD without comorbid 

asthma or allergic rhinitis/conjunctivitis affecting the face, neck, trunk, and upper and lower 

extremities recalcitrant to both topical and systemic corticosteroids (Fig. 1).  She was initiated on 

dupilumab with a 600 mg loading dose followed by 300 mg biweekly maintenance doses, with 

complete clearance of her AD within 2 months.  However, beginning 3 months after dupilumab 

initiation, she began to experience new-onset facial erythema, edema, and pink follicular-based 

papules on the nose and bilateral cheeks associated with mild burning, consistent with 
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papulopustular rosacea (Fig 2).  She did not experience conjunctivitis or signs and symptoms of 

ocular rosacea.  This reaction resolved at day 12-13 following dupilumab injection but recurred 

with each dupilumab administration.  Metronidazole cream was initiated without improvement.  

Due to recurring and episodic rosacea flares with dupilumab therapy, oral doxycycline was 

offered to control her symptoms, but she declined.  The patient elected to discontinue dupilumab 

therapy due to episodic rosacea flares as well as high financial burden due to inadequate 

insurance coverage for dupilumab.  After discontinuation, her rosacea symptoms resolved and 

have not since recurred. 

 

Discussion 

Dupilumab is thought to improve AD via blockade of IL-4 and IL-13 signaling with a 

subsequent decrease in the Th2 phenotype.  Consequently, this dupilumab-mediated IL-4 

antagonism and Th2 inhibition shifts the helper T-cell profile to a Th1/Th17 predominant 

phenotype, as IL-4 is a negative regulator of both the Th1 and Th17 pathways (1-3).  This 

transition in helper T-cell phenotype may then drive the development of Th1-mediated 

dermatoses.  There have been several case reports of new-onset or worsening psoriasis (a 

classically Th1-mediated disease) during dupilumab therapy (6, 7).  Additionally, there are 

multiple published cases of new-onset alopecia areata after initiating dupilumab for AD (5).  

Interestingly, dupilumab has conversely been associated with hair regrowth in long-standing 

alopecia totalis (10), and there is currently an ongoing clinical trial to evaluate the efficacy of 

dupilumab for the treatment of alopecia areata (11).  While the pathogenesis of alopecia areata is 

poorly understood, prior studies have demonstrated both Th1 and Th2 expression in lesional skin 

(5), which may explain the conflicting clinical responses to dupilumab therapy. 
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Rosacea, characterized by persistent facial erythema, flushing, telangiectasias, and centrofacial 

papulopustules (12, 13), has a complex and multifactorial etiology, including a putative role of 

microbial organisms, pilosebaceous unit abnormalities, dermal matrix degeneration, 

neurovascular dysregulation, and immune and environmental factors (12-14).  Patients with 

rosacea, specifically the papulopustular subtype, have demonstrated increased density of 

follicular Demodex (D. folliculorum and D. brevis), a commensal mite thought to act as a 

cofactor in the inflammatory etiology of rosacea (12-16).  Demodex antigens have been shown to 

induce neutrophil accumulation and proinflammatory cytokine production, including IL-1𝛽, IL-8 

and tumor necrosis factor (TNF)-∝, along with upregulated matrix metalloproteinase-9 and 

cathelicidin secretion (17).  Additionally, molecular studies in rosacea have demonstrated 

elevated Th1/Th17 pathway activation, with upregulation of Th1-signature cytokines, interferon-

𝛾 and TNF-𝛼, as well as increased IL-17 expression, particularly in papulopustular rosacea (18). 

 

Our patient represents a heretofore unreported case of new-onset rosacea as an adverse cutaneous 

effect of dupilumab therapy.  Dupilumab-mediated Th2 blockade, with subsequent Th1/Th17 

polarization may allow for rapid proliferation of Demodex mites in follicular epithelium, as 

demonstrated in Th2-impaired mouse models (15).  The Th1-polarized response, along with 

overgrowth of Demodex, may provide a favorable inflammatory milieu for the development of 

rosacea.  Increased concentrations of IL-17 in tears is strongly associated with Demodex 

blepharitis (19).  Similarly, dupilumab-associated conjunctivitis has been suggested as a variant 

of ocular rosacea (15).  Our patient’s cyclical flaring of rosacea with each dupilumab 

administration supports the role of Th1/Th17 predominance in dupilumab-mediated dermatoses. 

Acc
ep

te
d 

M
an

us
cr

ipt



 

 

Other facial dermatoses, such as persistent facial dermatitis (PFD), characterized by fine scaling 

and edematous pink-to-red plaques involving the face, neck, and forearms has previously been 

reported with dupilumab therapy (1, 8).  Additionally, Suresh and Murase unmasked an 

underlying allergic contact dermatitis via patch testing in cases of PFD following dupilumab 

initiation for severe AD that responded well to subsequent allergen avoidance (8).  PFD may also 

represent an adverse effect of dupilumab therapy or a form of head-and-neck dermatitis (1, 20).  

Head-and-neck dermatitis may be triggered by airborne contact allergy, Type-I hypersensitivity 

reaction to Malassezia globosa proteins, or contact allergy to food, sweat, and saliva (20, 21).  In 

the atopic population, facial dermatitis should also raise concern for steroid-induced rosacea or 

periorificial dermatitis, particularly in patients who are concomitantly using topical steroids on 

the face (20).  While these differential diagnoses are important to consider, our patient denied 

topical steroid use since initiating dupilumab, and her follicular-based erythematous facial 

papules and erythema favor rosacea as the most likely diagnosis. 

 

Although the definitive pathogenesis of inflammatory skin disease during dupilumab treatment 

remains elusive, the alteration of Th1/Th2 balance via Th2 blockade may predispose these 

patients to a variety of Th1-mediated dermatoses.  Patients receiving dupilumab for AD should 

be counseled on potential risks of developing additional cutaneous eruptions, including rosacea.  

Furthermore, in the event of a concurrent dermatosis, a trial of conservative therapy may be 

warranted prior to discontinuation of dupilumab.  Future investigation will aid in better 

understanding the link between Th2 blockade and Th1/Th17-mediated dermatoses.  
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Figure Legends 

Fig 1. Clinical presentation prior to dupilumab injection showing minimal erythema of the 

central face and bilateral cheeks. 

 

Fig 2. Clinical presentation 2 days after dupilumab injection.  Significant increase in erythema 

with follicular-based papules involving the bilateral cheeks and nose.  

Acc
ep

te
d 

M
an

us
cr

ipt



 

References 

1. Dalia Y, Johnson S. Case report: First reported case of facial rash after dupilumab therapy. 

Pract Dermatol. 2018:25-6. 

2. Shirley M. Dupilumab: First global approval. Drugs. 2017 07;77(10):1115-21. 

3. Smogorzewski J, Sierro T, Compoginis G, Kim G. Remission of alopecia universalis in a 

patient with atopic dermatitis treated with dupilumab. JAAD Case Rep. 2019 Jan 12;5(2):116-7. 

4. Salgüero-Fernández I., Gonzalez de DM, Suarez D., Roustan-Gullón G. Dermatitis and 

alopecia in a patient treated with dupilumab: a new adverse effect?. Clin Exp Dermatol. 

2019;44(3):e41-e43.  

5. Hendricks AJ, Lio PA, Shi VY. Dupilumab and alopecia: Causative or therapeutic? 

Dermatology. 2019 Apr;18:1-2.  

6. Safa G., Paumier V. Psoriasis induced by dupilumab therapy. Clin Exp Dermatol. 

2019;44(3):e49-50.  

7. Tracey EH, Elston C, Feasel P, Piliang M, Michael M, Vij A. Erythrodermic presentation of 

psoriasis in a patient treated with dupilumab. JAAD Case Rep. 2018 Aug 15;4(7):708-10. 

8. Suresh R, Murase JE. The role of expanded series patch testing in identifying causality of 

residual facial dermatitis following initiation of dupilumab therapy. JAAD Case Rep. 2018 Oct 

3;4(9):899-904. 

9. Collantes-Rodríguez C., Jiménez-Gallo D., Ossorio-García L., Villegas-Romero I., Linares-

Barrios M. Recall dermatitis at patch test sites in an atopic dermatitis patient treated with 

dupilumab. Contact Derm. 2019;80(1):69-70. 

Acc
ep

te
d 

M
an

us
cr

ipt



 

10. Penzi LR, Yasuda M, Manatis-Lornell A, Hagigeorges D, Senna MM. Hair regrowth in a 

patient with long-standing alopecia totalis and atopic dermatitis treated with dupilumab. JAMA 

dermatology. 2018;154(11):1358-1360. 

11. Treatment of Alopecia Areata (AA) With Dupilumab in Patients With and Without Atopic 

Dermatitis (AD) - Full Text View - ClinicalTrials.gov [Internet].  

12. Ahn CS, Huang WW. Rosacea pathogenesis. Dermatol Clin. 2018 04;36(2):81-6.  

13. Reinholz M, Ruzicka T, Steinhoff M, Schaller M, Gieler U, Schöfer H, Homey B, Lehmann 

P, Luger TA. Pathogenesis and clinical presentation of rosacea as a key for a symptom-oriented 

therapy. J Dtsch Dermatol Ges. 2016 12;14 Suppl 6:4-15. 

14. Crawford GH, Pelle MT, James WD. Rosacea: I. etiology, pathogenesis, and subtype 

classification. J Am Acad Dermatol. 2004 09;51(3):327-41.  

15. Thyssen JP. Could conjunctivitis in patients with atopic dermatitis treated with dupilumab be 

caused by colonization with demodex and increased interleukin-17 levels? Br J Dermatol. 2018 

05;178(5):1220. 

16. Tisma VS, Basta-Juzbasić A, Dobrić I, Ljubojević S, Mokos ZB. Etiopathogenesis, 

classification, and current trends in treatment of rosacea. Acta Dermatovenerol Croat. 2003 

12;11(4):236-46. 

17. Falay Gur T, Erdemir AV, Gurel MS, Kocyigit A, Guler EM, Erdil D. The investigation of 

the relationships of demodex density with inflammatory response and oxidative stress in rosacea. 

Arch Dermatol Res. 2018 11;310(9):759-67. 

18. Buhl T. Molecular and Morphological Characterization of Inflammatory Infiltrate in Rosacea 

Reveals Activation of Th1/Th17 Pathways. J Invest Dermatol. 2015;135(9):2198-2208.  

Acc
ep

te
d 

M
an

us
cr

ipt



 

19. Kim JT, Lee SH, Chun YS, Kim JC. Tear cytokines and chemokines in patients with 

demodex blepharitis. Cytokine. 2011 Jan;53(1):94-9. 

20. Maarouf M, Saberian C, Lio PA, Shi VY. Head‐and‐neck dermatitis: Diagnostic difficulties 

and management pearls. Pediatr Dermatol. 2018;35(6):748-53. 

21. Shi V, Hendricks A. Head-and-Neck Atopic Dermatitis. The Dermatologist [Internet].  

 

Acc
ep

te
d 

M
an

us
cr

ipt



 

 

Acc
ep

te
d 

M
an

us
cr

ipt



 

 

Acc
ep

te
d 

M
an

us
cr

ipt


