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A B S T R A C T   

Nivolumab, the programmed cell death 1 inhibitor, is a kind of immune checkpoint inhibitor commonly used to 
treat advanced cancers. Unfortunately, such drugs often induce various immune-related adverse events involving 
different body systems, with psoriasis being one of the skin toxicities. We report the clinical features of an 
exacerbated psoriasis induced by using nivolumab after three days in a patient with stage IIIc gastric adeno-
carcinoma. At the same time, we searched 27 case reports published from 2015 to 2021 over the world and 
systematically summarized the clinical manifestation of a total of 44 cases with psoriasis caused or exacerbated 
by Nivolumab. Commonly traditional treatment could be useful, and small molecule drugs such as apremilast are 
effective among some patients. However, more studies are needed to evaluate the efficacy and safety of biologics 
or small molecule drugs in treating psoriasis induced by nivolumab.   

1. Introduction 

Immunotherapy is a new milestone for people fighting cancer [1], 
aiming to downgrade the immune system of humans attacking them-
selves as well as the cancer cells [2]. Immune checkpoint inhibitors 
(ICIs) occupy an important part of it [3]. ICIs commonly include Cyto-
toxic T-Lymphocyte Antigen-4 (CTLA-4) inhibitors, programmed cell 
death 1 (PD-1), and programmed cell death ligand 1(PD-L1) inhibitors 
[4,5]. Nivolumab targets the PD-1 on T cells applying to melanoma, 
non-small cell lung cancer, squamous cell carcinoma of head and neck, 
renal cell carcinoma, classical Hodgkin lymphoma, urothelial carci-
noma, gastric adenocarcinoma, and so on [3–9]. 

Although Nivolumab is efficient in curing various cancers, it causes a 
variety of immune-related adverse events (irAEs) including its toxicities 
to the skin [1,10–13]. Treating with ICIs included with Nivolumab 
makes Patients with preexisting immune disease prone to have their 
previous disease exacerbated [14]. As it is known to all that psoriasis is 
related to the immune system of humans [15–17]. Eruption of psoriasis 
or psoriasiform rash has been reported in various cancers treated with 
nivolumab, such as melanoma, lung cancer, renal cancer, Hodgkin’s 
lymphoma, and hepatoma. Herein we reported the first patient with 
gastric cancer treated with nivolumab leading to the exacerbation of 

psoriasis. We systematically summarize the psoriasis cases of new-onset 
and exacerbated induced by nivolumab that have been reported 
previously. 

2. Case report 

A 56-year-old man with a history of psoriasis of nearly 25 years, 
which had been controlled with topical therapy. The patient underwent 
a check of gastroscopy in April 2021, and the clinic-pathological and 
immunohistochemical results exhibited a poorly differentiated adeno-
carcinoma of the stomach. The patient has diagnosed with stage IIIc 
gastric adenocarcinoma (pT4N3M0, stage IIIc) in May 2021. After the 
first course of chemotherapy with mFOLFOX6, the patient experienced 
an acute severe liver injury. Nivolumab was used as an adjuvant 
immunotherapy combination with the chemotherapy on July 2021, 
after the treatment of the liver injury. Three days after using nivolumab, 
the patient developed generalized erythematous plaques with an over-
lying scale with a body surface area (BSA) of 30%. The scaly plaques 
involve areas of the scalp, face, axilla, trunk, limbs, palmoplantar, and 
nails (Fig. 1). To manage the exacerbation of psoriasis, the patient came 
to our hospital. Given his psoriatic history and the clinical manifesta-
tion, the exacerbation of psoriasis induced by applying Nivolumab was 
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diagnosed. During the period, the patient has no pain in joints. The 
patient was treated with topical agents of steroids and tacalcitol in 
combination with oral compound Glycymhizin tablets. 

3. Literature review 

Recently, there has been more new-onset or exacerbated psoriasis 
induced by monoclonal antibodies since the prevalence of chemical 
therapy in combination with immunotherapy in treating cancer. Herein, 
we summarized the features of 44 cases with different cancers that 
suffered psoriasis or psoriasiform reactions induced by nivolumab. At 
the same time, we try to review the studies of possible mechanisms and 
novel therapeutic strategies for this adverse event. 

3.1. Method 

For this review, we selected “psoriasis” AND “Nivolumab”, “psoria-
sis” AND “PD-1/PD-L1”, “psoriasis” AND “immune checkpoint in-
hibitors” as the keywords to search mainly on the PubMed database 179 
articles were identified. After eliminating duplicate cases (N = 38), 114 
articles were excluded for the reasons of irrelevant (N = 71), no full text 
(N = 2), review (N = 20), meta-analysis (N = 3), study (N = 18).27 case 
reports remained from 2015 to 2021 Aug. 7th (Fig. 2). Plus with the case 
we reported, a total of 44 cases all experienced psoriasis as an adverse 
event induced by nivolumab. The information was recorded in Table 1. 

4. Results 

Among the 44 cases, the number of male patients was more than that 
of female patients (86% vs 14%) (Fig. 3.1). The average age of the 
occurrence is 66.2 years old (45–89 years old). Given the data we 
researched, there were 8 types of cancers involving melanoma, lung 
cancer, laryngeal carcinoma, renal cell carcinoma, lymphoma, tongue 
carcinoma, hepatoma, gastric adenocarcinoma (Fig. 3.2). Patients with 
lung cancer occupied the majority of the number (46%), and the second 
type is melanoma, while, there is only 1 case for each type–lymphoma, 
tongue carcinoma, hepatoma, and gastric adenocarcinoma. Nearly half 
of the patients were new-onset (19/44) (Fig. 3.3). The latent period of 
the eruption ranges from 3 days to 210 days with average days of 53.5 
days (cases without exact description were excepted), while that of 
patients with new-onset psoriasis is relatively longer than that of those 

Fig. 1. Plaques with the scale of the patients involving the scalp, face, inverse 
areas, trunk, limbs, palmoplantar, and nails. 

Fig. 2. Literature search flow diagram.  
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Table 1 
Psoriasis induced by immunotherapy of Nivolumab.  

number sex age/ 
years 
old 

cancer latent 
period/ 
day (s) 

subtype of 
psoriasis 

new-onset 
(N) or 
exacerbated 
(E) 

family 
history 

treatment the 
outcome 
of 
psoriasis 
lesion 

continue(C) 
or 
discontinue 
(D) using 
nivolumab 

reported 
year 

1 male 80 melanoma 63 plaque 
psoriasis 

N no topical treatment +
oral prednisolone 

improved C 2015 
[18] 

2 male 65 melanoma 21 plaque 
psoriasis 

E NI topical treatment +
oral etretinate 

improved C 2016 
[19] 

3*** male 80 lung cancer 112 plaque 
psoriasis and 
psoriatic 
arthritis 

N no topical treatment +
oral prednisone and 
MTX 

improved D 2016 
[20] 

4 male 87 melanoma 21 plaque 
psoriasis 

E NI topical treatment +
oral prednisolone 

improved D 2016 
[21] 

5 male 77 melanoma 77 plaque and nail 
psoriasis 

NI NI topical treatment +
oral retinoids 

improved D 2017 
[22] 

6 male 80 melanoma 28 plaque 
psoriasis 

NI NI topical treatment +
oral prednisolone 

improved D 2017 
[22] 

7 male 64 lung cancer NE guttate 
psoriasis and 
nail psoriasis 

N yes topical treatment improved C 2017 
[23] 

8 male 72 lung cancer NE plaque 
psoriasis and 
psoriatic 
arthritis 

N yes topical treatment +
oral prednisone and 
MTX 

improved C 2017 
[23] 

9 male 67 lung cancer 16 plaque and 
pustular 
palmoplantar 
psoriasis 

E NI topical treatment improved C 2017 
[23] 

10 male 59.2 melanoma 31 plaque and 
palmoplantar 
psoriasis 

E NI topical treatment improved C 2017 
[23] 

11 male 81 lung cancer 16 plaque and 
guttate 
psoriasis 

E NI topical treatment improved C 2017 
[23] 

12 male 58.9 melanoma 29 plaque and 
guttate 
psoriasis 

E NI topical treatment improved C 2017 
[23] 

13 male 67.5 melanoma 50 plaque and 
guttate 
psoriasis 

E NI topical treatment +
oral acitretin 

improved C 2017 
[23] 

14 male 61.8 lung cancer 28 plaque 
psoriasis 

E NI topical treatment improved D 2017 
[23] 

15 female 59.3 lung cancer 36 plaque and 
palmoplantar 
psoriasis 

E NI topical treatment improved C 2017 
[23] 

16 male 81.5 lung cancer 98 plaque and 
guttate 
psoriasis 

E NI topical treatment +
oral acitretin 

improved C 2017 
[23] 

17 male 65.9 lung cancer 19 plaque 
psoriasis 

E NI topical treatment +
oral acitretin 

improved D 2017 
[23] 

18 male 87 melanoma 21 plaque and 
guttate 
psoriasis 

E NI oral general 
corticosteroid 

improved D 2017 
[23] 

19** male 65 melanoma 21 plaque 
psoriasis 

E NI topical treatment +
oral acitretin 

improved C 2017 
[23] 

20 male 68 lung cancer 28 palmoplantar 
psoriasis and 
psoriatic 
arthritis 

N no topical treatment +
oral prednisone and 
MTX 

improved D 2017 
[24] 

21 male 66 lung cancer 42 plaque 
psoriasis 

N no topical treatment +
oral prednisolone 

improved C 2017 
[25] 

22 male 66 lung cancer NE plaque 
psoriasis and 
psoriatic 
arthritis 

N NI NI improved C 2017 
[25] 

23 male 47 lung cancer 154 psoriatic 
arthritis and 
nail psoriasis 

E no topical treatment +
inject triamcinolone 
acetonide, 
methylprednisolone, 
and MTX 

improved C 2017 
[26] 

24*** male 45 14 N NI topical treatment NI D 

(continued on next page) 
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who have exacerbated psoriasis (average days: 60.4 vs 48.6). About 
84.1% (37/44) patients suffered plaque psoriasis, and 15.9% (7/44) 
patients suffered psoriatic arthritis. Only 1 case was reported with 
pustular palmoplantar psoriasis. 

For the treatment, 34.1% (15/44) patients were improved merely 
with topical steroids, vitamin D3 analogue, tacrolimus, and so on. Some 
patients needed oral steroids or acitretin (or both of them), and photo-
therapy could help the symptom. When it comes to patients with pso-
riatic arthritis, oral methotrexate and prednisolone or apremilast seem 
to be effective [20,23–26,43]. Apremilast seems to provide a promising 
choice for those whose psoriasis is refractory as 5 patients got improved 
after being treated with apremilast [34,41,43]. Risankizumab-rzaa also 

helped a patient to get improved [42]. 18 of all the patients discontinued 
the immunotherapy of nivolumab for the severe eruption. Among all the 
patients, nearly a half (18/44) needed to discontinue the immuno-
therapy of Nivolumab (Fig. 3.4), and some of them (4/44) could restart 
Nivolumab later. 

5. Discussion 

We reported a patient with 25 years history of psoriasis which was 
controlled well with topical treatment before but was exacerbated by the 
adjuvant therapy of nivolumab because of gastric adenocarcinoma. To 
our knowledge, he was the first patient with a gastric tumor reported. 

Table 1 (continued ) 

number sex age/ 
years 
old 

cancer latent 
period/ 
day (s) 

subtype of 
psoriasis 

new-onset 
(N) or 
exacerbated 
(E) 

family 
history 

treatment the 
outcome 
of 
psoriasis 
lesion 

continue(C) 
or 
discontinue 
(D) using 
nivolumab 

reported 
year 

metastatic 
renal cell 
carcinoma 

plaque 
psoriasis 

2017 
[27] 

25** male 89 melanoma 14 plaque 
psoriasis 

N NI topical treatment improved C 2017 
[28] 

26 male 75 lung cancer 84 plaque 
psoriasis 

N no topical treatment improved C 2018 
[29] 

27 male 53 lymphoma 84 plaque 
psoriasis 

N NI topical treatment improved D 2018 
[30] 

28*** female 65 melanoma 154 plaque 
psoriasis 

E NI topical treatment improved D 2018 
[31] 

29 male 60 lung cancer 7 plaque 
psoriasis 

N no topical treatment +
oral steroids 

improved NI 2018 
[32] 

30 male 58 tongue 
carcinoma 

28 inverse 
psoriasis 

N no topical treatment +
oral acitretin +
phototherapy 

improved D 2018 
[33] 

31 female 74 lung cancer 180 plaque 
psoriasis 

E NI oral apremilast improved NI 2019 
[34] 

32* male 62 hepatoma NE plaque 
psoriasis 

NI NI oral etoposide improved D 2019 
[35] 

33 male 64 lung cancer 21 plaque and 
scalp psoriasis 

N no topical treatment clear D 2019 
[36] 

34 female 51 lung cancer 35 plaque 
psoriasis 

N no topical treatment improved C 2020 
[37] 

35*** male 54 laryngeal 
carcinoma 

11 plaque and nail 
psoriasis 

E NI oral acitretin +
phototherapy 

improved D 2020 
[38] 

36 male 59 melanoma NI palmoplantar 
and nail 
psoriasis 

N no topical treatment improved D 2020 
[39] 

37 female 71 lung cancer NI plaque 
psoriasis 

E NI topical treatment +
oral acitretin +
phototherapy 

improved D 2020 
[40] 

38 male 66 metastatic 
renal cell 
carcinoma 

210 palmoplantar 
psoriasis 

N no oral retinoids and 
apremilast 

improved C 2021 
[41] 

39 female 61 melanoma 14 plaque 
psoriasis 

N no oral risankizumab- 
rzaa 

clear D 2021 
[42] 

40 male 50 melanoma 150 plaque 
psoriasis and 
psoriatic 
arthritis 

N no oral apremilast improved C 2021 
[43] 

41 male 70 laryngeal 
carcinoma 

14 plaque 
psoriasis 

E NI oral apremilast improved C 2021 
[43] 

42** male 60 lung cancer 7 plaque 
psoriasis 

E NI oral apremilast improved C 2021 
[43] 

43** male 62 melanoma 90 plaque 
psoriasis 

E NI oral apremilast improved C 2021 
[44] 

44[this 

case] 
male 56 gastric 

adenocarcinoma 
3 plaque, scalp, 

palmoplantar, 
inverse, and 
nail psoriasis 

E no topical treatment +
oral compound 
Glycymhizin tablets 

improved C 2021 

NI: no information NE: not exactly. 
No.32* This is an HIV(+) patient. No19,25,42,43**These four patients died of progression of cancer. 
No.3,24,28,35***These four patients discontinued Nivolumab for a few weeks, then restarted it after treatment without exacerbation. 
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We searched on the PubMed database and found another 43 cases with 
different cancers but all used nivolumab and suffered different subtypes 
of psoriasis. Nivolumab is an IgG4 monoclonal antibody targeting PD-1 
of cytotoxic T-lymphocytes to destroy tumor cells [4,18,32]. Since it 
could activate the T-lymphocytes, nivolumab potentially may cause 
immune-related adverse events (irAEs). Based on the case reports and 
randomized clinical trials, nivolumab affected a lot of body systems, 
such as skin, gastrointestinal, endocrine, hepatic, pulmonary, renal, and 
so on [4,45]. While skin toxicity seems to be the first sign compared with 
other body systems, the most prevalent manifestations are erythema, 
maculopapular and pustulopapular rash [45]. New-onset psoriasis or 
exacerbation induced by immunotherapy of nivolumab is a rare result 
but has been reported previously [32], one review had summarized the 
data of psoriasis and psoriasiform reactions caused by immune check-
point inhibitors [4], and the other one had reviewed 12 psoriasis re-
actions caused by PD-1/PD-L1 checkpoint inhibitors [31], another one 
had reviewed 5 exacerbated psoriasis cases caused by PD-1/PD-L1 
checkpoint inhibitors [23]. This review was an update on 
nivolumab-caused psoriasis and mentioned the 44 cases in total. 

We found the incidence is higher in males than females (38 vs 6), and 
the male-to-female ratio is about 6:1. Despite there being no gender 
difference in the incidence of psoriasis [16], the gender-associated dif-
ferences of severity were observed that male patients who were prone to 
psoriasis of PASI ≥10 (moderate/severe) and PGA (severe/very severe) 
[46]. However, since this condition happens frequently among elder 
patients, maybe these features derive from tumors. Nevertheless, larger 
epidemiological research is needed to provide more information. 

As many factors could trigger psoriasis, the pathogenesis remains 
unclear [16], with it is similar to this reaction. So some researchers tried 

to find out the molecular pathogenesis and its mechanisms [21,22,31, 
47]. Some believed that Nivolumab, the PD-1 inhibitor, could lead to the 
overactivity of T-lymphocytes to the stimulation, which could help to 
kill the tumor cells. However, because TNF-α, IL-17, and IL-22 secreted 
by Th1 and Th17 cells play a crucial role in this disease, it leads to these 
cells’ overactivation resulting in the incidence of psoriasis [21,31]. 
Recently, others observed increased serum IL-6 levels in patients with 
psoriasis induced by nivolumab, and the level decreased among those 
who were not afflicted [22]. A team demonstrated in vivo that the 
mechanism of PD-1 inhibitors accelerating psoriasiform dermatitis is 
activating cytotoxic CD8 T cells, which results in the production of IL-6 
[47]. 

As it is widely noticed that plaque psoriasis is the most common 
subtype of psoriasis [16], this reaction is no exception, while, patients 
with inverse and pustular palmoplantar psoriasis are rare. The patient 
reported by us had multiple rare manifestations for lesions involving the 
scalp, face, inverse areas, and palmoplantar. When it comes to the 
treatment strategy, the main features were summarized as follows. 

Firstly, most patients could alleviate without stopping nivolumab, 
but as the management of skin toxicities recommended, stopping 
Nivolumab is needed if the rash covers over 30% of body surface area 
(BSA) with associated symptoms such as erythema, purpura, epidermal 
detachment [45]. 

Secondly, typical treatment of primary psoriasis is effective in this 
secondary situation, such as topical treatment with steroids or Vitamin 
D3 analogues in combination with oral prednisolone or acitretin are 
effective for most patients; phototherapy seems to be safe and effective 
for psoriasis inversa; methotrexate is needed for psoriatic arthritis [23]. 
While given the immunosuppressive effect may be adverse in treating 

Fig. 3. Part of the results: 3.1 the incidence is higher in males than females (38 vs 6), and the male-to-female ratio is about 6:1; 3.2 eight cancers have been reported– 
lung caner had the majority of the number (20/44), the second type is melanoma (16/44), renal cell carcinoma and laryngeal carcinoma both have 2 cases, while, 
there is only 1 case for lymphoma, tongue carcinoma, hepatoma, and gastric adenocarcinoma; 3.3 19 patients with new-onset psoriasis and 22 patients were 
exacerbated; 3.4 more than a half patients need not to stop Nivolumab. 
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tumor cells, cyclosporine seems to be inappropriate [23,43]. 
Thirdly, for some patients being insensitive to traditional treatment, 

the immunomodulating agent—apremilast seems to be a good choice 
[43,34,44]. Apremilast is an oral phosphodiesterase 4 inhibitor that 
could decrease serum levels of IL-17 A, IL-22, and TNF-α [48–51]. 
Recently, A phase 3, double-blind placebo-controlled study evaluated 
the efficacy and safety of apremilast showing that 30 mg twice daily 
makes significant improvement among patients with mild to moderate 
psoriasis [49]. The most common treatment-emergent adverse events 
were diarrhea, headache, nausea, nasopharyngitis, and upper respira-
tory tract infection [49]. Another retrospective study evaluated the ef-
ficacy and safety of biological therapy or apremilast in treating psoriasis 
of patients with hematologic malignancy [48]. 76.2% (16/21) patients 
showed no recurrence of their hematologic malignancy, and only 2 
patients showed an evolution [48]. While due to the limited data, bio-
logical therapy or apremilast should be applied cautiously to those pa-
tients with psoriasis induced by nivolumab. 

6. Conclusion 

Despite significant efficacy in treating various advanced cancers, 
nivolumab could trigger various skin toxicities such as psoriasis—one of 
the most depressing skin diseases. This secondary condition could be 
treated without discontinuing nivolumab for the majority of the pa-
tients. Generally, traditional treatment such as topical treatment with 
oral prednisolone or acitretin, and patients with psoriatic arthritis are 
recommended with methotrexate, while due to the bad condition of 
patients with cancers, more effective and safe treatments should be 
introduced. In addition, more studies with a larger population are 
needed to evaluate the efficacy and safety of using biologics or apre-
milast to treat psoriasis induced by Nivolumab. 
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