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Imiquimod, a ligand for Toll-like receptor (TLR) 7, can 
induce psoriasis in focal and generalized patterns (1, 2). 
Previous studies have shown that symptoms usually im-
prove with topical application of calcipotriol or steroids 
and/or ultraviolet B treatment (1, 2). We describe here 
a case of imiquimod-induced psoriatic erythroderma 
treated with infliximab in a patient with no history of 
psoriasis.

CASE REPORT
A 78-year-old woman presented with a 1-year history of scaly 
erythema in her right cheek. A diagnosis of actinic keratosis was 
made by biopsy showing proliferation of atypical keratinocytes in 
the epidermal basal layer. After topical application of 5% imiqui-
mod cream, 250 mg/day every other day for 6 weeks, the lesion 
disappeared. One month later, scaly erythemas developed on her 
glabella and back and then extended to her trunk and extremities. 
Physical examination revealed isolated erythemas accompanied 
by whitish scales without exudative change, principally involving 
intertriginous areas (Fig. 1a). Results of laboratory investigations 
(full blood count, electrolytes, liver function tests, renal function 
and soluble interleukin-2 receptor) were unremarkable. Whole-
body computed tomography scanning did not reveal any malig-
nancy. She was not on any regular medication and had no personal 
and family medical histories of psoriasis and dermatitis, including 
atopic dermatitis and seborrhoeic dermatitis. No fungus was found 
in the scales by direct microscopy. At first, we suspected psoriasis 
vulgaris, pustular psoriasis or auto-sensitization dermatitis. A skin 
biopsy specimen from the erythema on the patient’s back showed 
early signs of psoriasis: focal parakeratosis, mild acanthosis with 
elongated rete ridges and dilated vessels in the papillary dermis 
(Fig. 1b). In addition, lichenoid reaction was observed: vacuolar 
degeneration of the basal layer and dense infiltration of lymp-
hocytes and eosinophils in the upper dermis. We began topical 

application of clobetasol propionate, but the response was poor. 
Based on the clinical and histopathological findings, a diagnosis 
of imiquimod-induced psoriasis was made. Since the patient’s 
eruptions worsened, she was hospitalized. Although we treated 
her with application of calcipotriol and oral etretinate, 30 mg/
day, in combination with psoralen plus ultraviolet A (PUVA)-
bath treatment (total 6.1 J/cm2), the response was poor, resulting 
in erythroderma (Fig. 1c, Fig. S1a1). A second skin biopsy from 
the buttock showed features of psoriasis: confluent parakeratosis, 
hypogranulosis and thinning of the epidermis on the papillary 
dermis (Fig. S1b1). Vacuolar degeneration of the basal layer and 
perivascular infiltration of lymphocytes and eosinophils in the 
upper dermis were also observed. Finally, infliximab, 5 mg/kg 
(210 mg), was administered and the erythemas improved drama-
tically within several days. After administration 5 times at 8-week 
intervals, only inconsequential lesions remained on her face and 
lower extremities (Fig. S1a1). Notably, as well as the dramatic 
improvement in eruptions, serum tumour necrosis factor (TNF)-α 
level decreased in response to administration of infliximab (from 
10.1 pg/ml on the 3rd day to 0.9 pg/ml on the 44th day after initial 
injection of infliximab) (normal: 0.6–2.8 pg/ml).

DISCUSSION

Psoriasis is one of the most common immune-mediated 
chronic inflammatory skin disorders accompanied by 
erythematous scaly plaques (3). Psoriatic lesions are 
characterized by histopathological features, including 
acanthosis, confluent parakeratosis and dermal infiltration 
of immune cells (3). Several drugs have been reported to 
result in exacerbation of pre-existing psoriasis or initiation 
of psoriatic lesions that are termed “drug-induced pso-

Imiquimod-induced Psoriatic Erythroderma Treated with Infliximab

Reiko TSUTSUMI, Yuichi YOSHIDA and Osamu YAMAMOTO
Division of Dermatology, Department of Medicine of Sensory and Motor Organs, Faculty of Medicine, Tottori University, 36 Nishi-cho, Yonago 
683-8504, Japan. E-mail: r-ttm@med.tottori-u.ac.jp
Accepted Jun 15, 2016; Epub ahead of print Jun 28, 2016

Fig. 1. (a) Scaly erythema on the chest (10 weeks after the beginning of imiquimod application). (b) First skin biopsy from the back revealed lichenoid 
changes: basal vacuolar change (arrowheads) and infiltration of lymphocytes and eosinophils (circles) in the upper dermis as well as early psoriatic 
change (haematoxylin and eosin stain) (original magnification ×100, inset: ×200). (c) Psoriatic erythroderma (before treatment with infliximab). The 
identity of the patient has been protected.
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riasis” (4, 5). Histopathologically, drug-induced psoriasis 
shows not only the typical features of psoriasis, but also a 
lichenoid pattern and dermal eosinophil infiltration (6, 7). 

Imiquimod-induced psoriasis has sometimes been 
described in adult patients with a prior history of pso-
riasis (1, 8). Moreover, there have been a few reports 
in children (2). In most previous studies, the symptoms 
were resolved by only application of topical calcipotriol 
or topical steroids and/or ultraviolet B treatment (1, 2). 
There have been 2 reports of treatment with infliximab, 
a chimeric monoclonal antibody against TNF-α, in the 
course of imiquimod-induced psoriasis, because of a 
flare of the patient’s skin condition and complication 
of arthritis (8). However, the patients had pre-existing 
psoriasis, and new lesions developed at the site of imi-
quimod administration. In contrast, our patient had no 
previous history of psoriasis. The psoriatic lesions arose 
from regions away from the site of imiquimod applica-
tion, resulting in psoriatic erythroderma.

Although the pathogenesis of imiquimod-induced 
psoriasis is unclear, several theories have been discussed 
(9–15). TLR 7-mediated secretion of interferon-α from 
plasmacytoid dendritic cells is involved in the primary 
mechanism, leading to activation of the adaptive immune 
system, specifically Th1 and Th17 cells (9). TNF-α was 
shown to play a significant role both in a mouse model 
and in humans (10–12); knockout mice lacking recep-
tors to TNF and/or interferon showed protection against 
imiquimod and reduced levels of inflammatory cytoki-
nes (13). IκBζ has been identified as a key regulator in 
imiquimod-induced psoriatic inflammation in a mouse 
model (14).

In our patient, serum TNF-α level decreased in re-
sponse to administration of infliximab, and the intract-
able eruptions were improved. This fact corresponds 
to the suggestion that TNF-α plays a significant role in 
imiquimod-induced psoriasis. 

It is important for clinicians to consider the possibility 
of imiquimod-induced psoriasis in cases of newly in-
tractable erythemas after the application of this drug. A 
detailed drug history and histopathological examination 
are essential for accurate diagnosis. Even topical medi-
cine, such as 5% imiquimod cream, can cause severe and 
persistent psoriasis requiring treatment with anti-TNF-α 
inhibitor drugs.

The authors have no conflicts of interest to declare.

REFERENCES
1. Patel U, Mark NM, Machler BC, Levine VJ. Imiquimod 5% 

cream induced psoriasis: a case report, summary of the lite-
rature and mechanism. Br J Dermatol 2011; 164: 670–672.

2. Smith WA, Siegel D, Lyon VB, Holland KE. Psoriasiform 
eruption and oral ulcerations as adverse effects of topical 
5% imiquimod treatment in children: a report of four cases. 
Pediatr Dermatol 2013; 30: e157–e160.

3. Schön MP, Boehncke WH. Psoriasis. N Engl J Med 2005; 
352: 1899–1912.

4. Dika E, Varotti C, Bardazzi F. Drug-induced psoriasis: an 
evidence-based overview and the introduction of psoriatic 
drug eruption probability score. Cutan Ocul Toxicol 2006; 
25: 1–11.

5. Abel EA, DiCicco LM, Orenberg EK, Fraki JE, Farber EM. 
Drugs in exacerbation of psoriasis. J Am Acad Dermatol 
1986; 15:1007–1022.

6. Moustou AE, Matekovits A, Dessinioti C, Antoniou C, Sfikakis 
PP, Stratigos AJ. Cutaneous side effects of anti-tumor ne-
crosis factor biologic therapy: a clinical review. J Am Acad 
Dermatol 2009; 61: 486–504.

7. Heng MC, Heng MK. Beta-adrenoceptor antagonist-induced 
psoriasiform eruption. Clinical and pathogenetic aspects. Int 
J Dermatol 1988; 27: 619–627.

8. Saggini A, Saraceno R, Chimenti S. Exaggerated imiquimod 
application site reactions in the context of systemic tumor 
necrosis factor-alpha inhibition: more than a coincidental 
occurrence? Int J Immunopathol Pharmacol 2011; 24: 
509–515.

9. Knight DM, Trinh H, Le J, Siegel S, Shealy D, McDonough M, 
et al. Construction and initial characterization of a mouse-
human chimeric anti-TNF antibody. Mol Immunol 1993; 30: 
1443–1453.

10. Vinter H, Kragballe K, Steiniche T, Gaestel M, Iversen L, 
Johansen C. TNFα plays a significant role in the Aldara-
induced skin inflammation in mice. Br J Dermatol 2016; 
174: 1011–1121.

11. Marepally S, Boakye CH, Patel AR, Godugu C, Doddapaneni 
R, Desai PR, et al. Topical administration of dual siRNAs 
using fusogenic lipid nanoparticles for treating psoriatic-like 
plaques. Nanomedicine (Lond) 2014; 9: 2157–2174.

12. Vinter H, Iversen L, Steiniche T, Gaestel M, Kragballe K, 
Johansen C. Aldara®-induced skin inflammation: studies of 
patients with psoriasis. Br J Dermatol 2015; 172: 345–353.

13. Grine L, Dejager L, Libert C, Vandenbroucke RE. Dual inhibi-
tion of TNFR1 and IFNAR1 in imiquimod-induced psoriasiform 
skin inflammation in mice. J Immunol 2015; 194: 5094–5102.

14. Johansen C, Mose M, Ommen P, Bertelsen T, Vinter H, Hai-
finger S, et al. IκBζ is a key driver in the development of 
psoriasis. Proc Natl Acad Sci U S A 2015; 112: E5825–E5833.

15. Chamcheu JC, Chaves-Rodriquez MI, Adhami VM, Siddiqui 
IA, Wood GS, Longley BJ, Mukhtar H. Upregulation of PI3K/
AKT/mTOR, FABP5 and PPARβ/δ in human psoriasis and 
imiquimod-induced murine psoriasiform dermatitis model. 
Acta Derm Venereol 2016; 96: 854–856.


