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Case of Exacerbation of Psoriasis Following COVID-19 Vaccination During 
Treatment with Brodalumab, Which Resulted in Secondary Failure
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A 43-year-old Japanese man who had suffered psoriasis vulgaris for eight years visited our hospital. His 
comorbidities were dyslipidemia, hyperuricemia, and obesity. He received phototherapy for six months, 
which did not result in improvement. Following treatment with brodalumab, his skin symptoms improved. 
However, seven months after brodalumab treatment, he received two doses of the mRNA-1273 COVID-19 
vaccine, with a one-month interval between doses. One month following the second vaccination, his skin 
symptoms were exacerbated. He received additional NB-UVB therapy, but his skin symptoms did not im-
prove. Nine months after the addition of NB-UVB therapy, treatment was switched to bimekizumab, and his 
skin became almost clear.
Psoriasis is often associated with comorbidities like metabolic syndrome. Currently, additional COVID-19 
vaccination is recommended for high-risk cases such as those with metabolic syndrome. Therefore, it is es-
sential to remain vigilant regarding the potential exacerbation of psoriasis following COVID-19 vaccination 
even during treatment with highly effective biologic therapy.

Key words: psoriasis, exacerbation, COVID-19 vaccination, brodalumab, secondary failure

INTRODUCTION

Psoriasis is an immune-mediated disorder charac-
terized by the involvement of cytokines such as TNFa, 
IL-17, and IL-23 in the pathogenesis, and targeted 
biologic agents against these cytokines have shown sig-
nificant clinical efficacy [1]. Various factors, including 
trauma, infections, medications, and vaccines, have 
been identified as exacerbating factors for psoriasis [2]. 
Vaccines such as influenza, pneumococcal, Bacillus 
Calmette–Guerin (BCG), and diphtheria vaccines have 
been reported as triggers for psoriasis exacerbation 
[2]. Since the onset of the global COVID-19 pandemic, 
cases of psoriasis exacerbation following the adminis-
tration of the COVID-19 vaccines have been reported 
worldwide [3-9]. Herein, we report a case of exacer-
bation of psoriasis following COVID-19 vaccination 
during treatment with brodalumab, which resulted in 
secondary failure.

CASE REPORT

A 43-year-old Japanese man who had suffered 
psoriasis vulgaris for eight years, treated with topical 
corticosteroid and active vitamin D3, oral apremilast 
(taken for 6 months) at another hospital, visited our 
hospital. His comorbidities were dyslipidemia, hyperuri-
cemia, and obesity. His clinical features included scaly 
erythema on his head, back and extremities (Psoriasis 
Area and Severity Index [PASI] 11.8). He received 
phototherapy (NB-UVB) for six months (PASI 9.5). 
However, NB-UVB treatment did not show improve-
ment (Fig. 1). He was treated with brodalumab and 

after three months, his skin symptoms improved (PASI 
1.8) (Fig. 2) and were stable for the next five months. 
However, seven months after brodalumab treatment, 
he received two doses of the mRNA-1273 COVID-19 
vaccine, with a one-month interval between them. One 
month following his second COVID-19 vaccination, 
his skin symptoms were exacerbated from the residual 
lesions and extended back to previously symptomatic 
areas (PASI 6.4) (Fig. 3). Despite receiving additional 
NB-UVB therapy, his skin symptoms did not improve. 
Nine months after the addition of NB-UVB therapy, 
the treatment was switched from brodalumab to bime-
kizumab in hopes of achieving additional therapeutic 
effects on skin lesions. After switching to bimekizum-
ab, his skin became almost clear.

DISCUSSION

With the global COVID-19 pandemic, COVID-19 
vaccination programs commenced in 2020. Following 
COVID-19 vaccination, there have been reported cases 
of psoriasis exacerbation [3-9]. Huang et al. conducted 
a comparative study involving 51 psoriasis patients 
who received the COVID-19 vaccine and 32 psoriasis 
patients who did not receive the COVID-19 vaccine. 
The study reported that there were 15 cases of psoria-
sis exacerbation among the vaccinated patients, which 
was significantly higher than the 2 cases observed in 
the unvaccinated patients (p = 0.047). The duration of 
psoriasis rash exacerbation following vaccination was 
reported to be 9.3 ± 4.3 days [3]. The longest period of 
psoriasis exacerbation following COVID-19 vaccination 
was 32 days, according to the reports we could find [4].
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In psoriasis patients undergoing treatment with bio-
logic agents, there have been 12 reported cases of exac-
erbation following COVID-19 vaccination [5-9] (Table 
1). The average age of the patients was 48 ± 10.1 years, 
with a higher prevalence in males (9 cases) compared 
to females (3 cases). Among the psoriasis types, there 
were 9 cases of plaque type, 2 cases of generalized 
pustular psoriasis (GPP), and 1 case of guttate type. 
Regarding the vaccine types, 7 patients received the 
Pfizer vaccine, and 5 patients received the AstraZeneca 
vaccine.

Exacerbation was observed in 6 cases after the first 
dose of COVID-19 vaccination and in 6 cases after the 
second dose of COVID-19 vaccination. The average 
duration from COVID-19 vaccination to psoriasis rash 
exacerbation was 10.5 ± 7.0 days. Additional treatments 
were administered in most cases, with 4 out of the 12 
cases requiring a switch to alternative biologic agents. 
Among them, there was only one case report of a pa-
tient treated with brodalumab for GPP [5] and no re-
ports of any patient with plaque type psoriasis vulgaris 
treated with brodalumab. In the patient with GPP who 
was treated with brodalumab and acitretin, increased 
dosing of acitretin following COVID-19 vaccine exac-
erbation resulted in improvement after 3 weeks [5].

In our case, the exacerbated skin symptoms did not 
improve despite adding NB-UVB. It has been report-
ed that brodalumab can show good efficacy despite 
failure with previous agents and was superior to other 

approved therapies, including anti-TNFs, apremilast, 
secukinumab, and ustekinumab [10]. Nevertheless, 
our patient showed secondary failure triggered by 
COVID-19 vaccination. Although there have been 
many reports of COVID-19 vaccine-induced psoriasis 
exacerbations, this is the first case of exacerbation of 
plaque psoriasis during treatment with brodalumab, 
resulting in secondary failure triggered by COVID-19 
vaccination. Both brodalumab and bimekizumab 
demonstrate high efficacy against skin lesions, but 
there is no direct clinical trial comparing the two 
drugs. PASI 100 indicates a 100% improvement and 
complete resolution from the baseline PASI score, 
which is used as a measure of treatment effectiveness 
in psoriasis. In brodalumab clinical trials, the pro-
portion of patients achieving PASI 100 at 52 and 120 
weeks was 64.8% and 61.1%, respectively [11]. On the 
other hand, in bimekizumab trials, the proportions 
of patients achieving PASI 100 at 56 and 104 weeks 
were even higher at 78.4% and 72.3%, respectively 
[12]. Therefore, bimekizumab is expected to have a 
greater effect on skin lesions compared to brodalumab, 
leading to a switch in treatment from brodalumab to 
bimekizumab in this case, resulting in improved skin 
lesions.

The detailed mechanism of exacerbation of psori-
asis following COVID-19 mRNA vaccination remains 
unclear. However, Sureshchandra et al. examined im-
mune responses using PBMCs from healthy individuals 

Fig. 1	 (a), (b). Clinical features six months after NB-
UVB treatment. NB-UVB treatment did not show 
improvement (PASI 9.5). 

Fig. 2 	(a), (b). Clinical features three months after broda-
lumab treatment. His skin symptom became almost 
clear (PASI 1.8). 

Fig. 3 	(a), (b). Clinical features one month after COVID-19 
second vaccination. His skin symptom exacerbated on 
his back and legs (PASI 6.4).
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following COVID-19 mRNA vaccination [13]. They 
stimulated PBMCs with SARS-CoV-2 spike-overlapping 
peptide from four healthy individuals who received 
either the BNT162b2 or the mRNA-1273 vaccines. 
Spike-specific polyfunctional IFNc + IL2 + and IFNc 
+ TNFa + (Th1) CD4+ were evident, along with in-
creased expression of TCF7 and vaccination induced 
Th17 responses in CD4 + T cells in agreement with an 
increased expression of RORA. This result strongly sug-
gested that mRNA vaccines facilitate the development 
of a Th1/Th17 response [13]. We speculate that this 
mechanism caused the exacerbation of psoriasis in our 
case following COVID-19 vaccination. To the best of 
our knowledge, there have been no reports linking the 
underlying data from the BNT162b2 or the mRNA-
1273 COVID-19 vaccines to any aspect of the mecha-
nism of psoriasis exacerbation.

Psoriasis is often associated with comorbidities like 
metabolic syndrome. Currently, additional COVID-19 
vaccination is recommended for high-risk cases such 
as those with metabolic syndrome. Therefore, it is es-
sential to remain vigilant regarding the potential exac-
erbation of psoriasis following COVID-19 vaccination 
even during treatment with highly effective biologic 
therapy.

CONFLICT OF INTEREST

All authors have no conflict of interest to declare.

ACKNOWLEDGEMENTS

The authors thank FORTE Science Communications 
(https://www.forte-science.co.jp/) for English language 
editing.

REFERENCES
1) Boehncke, W.H.; Schon, M.P. Psoriasis. Lancet. 2015; 386: 983-

994.
2) Kamiya K, Kishimoto M, Sugai J, Komine M, Ohtsuki M. Risk 

Factors for the Development of Psoriasis. Int J Mol Sci. 2019; 20: 
4347.

3) Huang Y-W, Tsai T-F. Exacerbation of Psoriasis Following 
COVID-19 Vaccination: Report From a Single Center. Front Med. 
2021; 8: 812010.

4) Sotiriou E, Tsentemeidou A, Bakirtzi K, et al. Psoriasis exacer-
bation after COVID-19 vaccination: a report of 14 cases from a 
single centre. J Eur Acad Dermatol Venereol. 2021; 35: e857-e859. 

5) Chao JP, Tsai TF. Psoriasis flare following ChAdOx1-S/nCoV-19 
vaccination in patients with psoriasis under biologic treatment. 
Dermatol Sin. 2021; 39: 208-9.

6) Megna M, Potestio L , Gallo L , Caiazzo G, Ruggiero A, 
Fabbrocini G. Reply to “Psoriasis exacerbation after COVID-19 
vaccination: report of 14 cases from a single centre” by Sotiriou 
E et al. J Eur Acad Dermatol Venereol. 2022; 36: e11-e13.

7) Yatsuzuka K, Murakami M, Kuroo Y, et al. Flare-up of gener-
alized pustular psoriasis combined with systemic capillary leak 
syndrome after coronavirus disease 2019 mRNA vaccination. J 
Dermatol. 2022; 49: 454-458. 

8) Durmus O, Akdogan N, Karadag O, Gokoz O. Erythroderma 
related with the first dose of Pfizer-BioNTech BNT16B2b2 
COVID-19 mRNA vaccine in a patient with psoriasis. Dermatol 
Ther. 2022; 35: e15363.

9) Tsunoda K, Watabe D, Amano H. Exacerbation of psoriasis fol-
lowing vaccination with the Pfizer-BioNTech BTN162b2 mRNA 
COVID-19 vaccine during risankizumab treatment. J Dermatol. 
2023; 50: e79-e80.

10) Sawyer L, Fotheringham I, Wright E, et al. The comparative 
efficacy of brodalumab in patients with moderate-to-severe pso-
riasis: a systematic literature review and network meta-analysis. J 
Dermatolog Treat. 2018; 29: 557-568.

11) Puig L, Lebwohl M, Bachelez H, et al. Long-term efficacy and 
safety of brodalumab in the treatment of psoriasis: 120-week 
results from the randomized, double-blind, placebo- and active 
comparator-controlled phase 3 AMAGINE-2 trial. J Am Acad 
Dermatol. 2020; 82: 352-359.

12) Thaçi D, Vender R, de Rie MA, et al. Safety and efficacy of bi-
mekizumab through 2 years in patients with moderate-to-severe 
plaque psoriasis: longer-term results from the BE SURE random-
ized controlled trial and the open-label extension from the BE 
BRIGHT trial. Br J Dermatol.2023; 188: 22-31.

13) Sureshchandra S, Lewis SA, Doratt BM, et al. Single-cell profil-
ing of T and B cell repertoires following SARS-CoV-2 mRNA 
vaccine. JCI Insight. 2021; 22: e153201.

Table 1	 Psoriasis exacerbation following COVID-19 vaccine during biologic treatment

Case Age Sex Type of 
psoriasis Vaccine Dose Days Previous treatment New treatment Reference

1 36 Male Plaque AZD1222 1 18 Adalimumab Adalimumab, cyclo-
sporine 200 mg/day Chao JP, et al.5)

2 50 Female Plaque AZD1222 1 7 Ixekizumab Ixekizumab Chao JP, et al.5)

3 40 Female GPP AZD1222 1 1 Brodalumab, acitretin 
20 mg/day

Brodalumab, acitretin 
50 mg/day Chao JP, et al.5)

4 45 Male Plaque AZD1222 1 10 Secukinumab Secukinumab* Megna M, et al.6)

5 61 Male Plaque BNT162b2 2 12 Adalimumab Ixekizumab Megna M, et al.6)

6 47 Male Guttate BNT162b2 2 9 Ixekizumab Ixekizumab* Megna M, et al.6)

7 39 Female Plaque AZD1222 2 7 Guselkumab Guselkumab* Megna M, et al.6)

8 58 Male Plaque BNT162b2 2 5 Secukinumab Secukinumab* Megna M, et al.6)

9 59 Male Plaque BNT162b2 1 14 Etanercept Ixekizumab Megna M, et al.6)

10 65 Male GPP BNT162b2 2 12 Infliximab Secukinumab Yatsuzuka K, et al.7)

11 42 Male Plaque BNT162b2 1 28 Secukinumab Ixekizumab Durmus O, et al.8)

12 34 Male Plaque BNT162b2 2 3 Risankizumab Risankizumab Tsunoda K, et al.9)

*Biologic treatment associated with topical calcipotriol/betamethasone combination and/or phototherapy.
Abbreviations: AZD1222, AstraZeneca-Oxford AZD1222; BNT162b2, Pfizer mRNABNT162b2; GPP, Generalized pustular psoriasis. 


