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Abstract: Prurigo nodularis (PN) is a chronic inflammatory skin disease that affects the 

quality of life of patients and is classified in the ICD-10 as a group of chronic lichen 

simplex and itchy skin diseases (ICD-10/L28) with an incidence of approximately 

36.7-148.53 per 100,000 people. The pathogenesis of PN is closely related to type 2 

inflammatory response. There are no standardized treatment guidelines for this disease, and 

traditional anti-pruritic treatment regimens often fail to control the vicious pruritic-scratch 

cycle in PN and have a poor safety profile. Traditional treatment options for PN include 

oral antihistamines, thalidomide, and topical hormones, calcium phosphatase inhibitors, and 

other treatments. However, traditional treatment options often suffer from poor pruritus 

control and high side effects. A patient with prurigo nodularis was admitted to our hospital 

who responded poorly to routine topical glucocorticoids and other drug therapies and 

relapsed after discharge from treatment. After readmission, the patient was successfully 

treated with dupilumab, a biological agent targeting interleukin-4/13. The patient’s rash 

was significantly flattened, and the pruritus NRS score was significantly decreased. In this 

case, successful treatment of refractory PN with dupilumab could provide new ideas for 

treatment.

1. Introduction 

A 22-year-old man was admitted to our hospital due to nodules and severe itching on the back 

and extremities for 1 year, aggravated for 2 months. One year ago, the patient developed red 

papules with itching after being bitten by mosquitoes on both upper limbs, which was not 

significantly improved after self-medication, and the rash gradually generalized and progressed to 

local skin reddish-brown nodules with significant itching affecting nocturnal sleep. Six months ago, 

he was hospitalized in our hospital and given oral thalidomide tablets, antihistamines, and topical 

halomethasone cream encapsulation for about 1 month for treatment of PN. After the above 

treatment, the patient was discharged with better condition. Two months ago, the nodules on the 

back and extremities recurred and worsened again, and red pustules appeared on skin with pain. 

According to the patient's intractable PN and secondary skin infection, our outpatient clinic 

admitted him to the hospital again. Physical examination on admission revealed brown skin nodules 

on the patient’s trunk as well as extremities. Some skin rashes result in red pustules and pus head 
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formation due to repeated scratching, and local skin temperature increases with painful compression. 

Pruritus NRS score was 9 on admission. Laboratory findings at baseline revealed an absolute 

eosinophil count of 0.5×109/L (reference range ＜0.5×109/L), a percentage value of 1% (reference 

range 0.5% ~ 5%) and total Serum IgE > 2500 IU/ml(reference range ＜100IU/ml). Culture result 

of pustular secretion was Staphylococcus aureus. Considering that the patient's condition recurred in 

the short term, the treatment regimen for this patient was as follows: 1. Topical moisturizing skin 

care to enhance skin barrier function; 2. Dupilumab was administered subcutaneously 600 mg for 

the first time with 300 mg every two weeks; 3. Local nodules were treated with topical 

glucocorticoids cream encapsulation; 4. Patient was given oral cefaclor capsules for 1 week due to 

skin infection. After 4 doses of dupilumab treatment, the skin nodules were significantly absorbed 

with a few residual scars observed locally (Figure 1A and B). All local red pustules disappeared 

within one week. Pruritus NRS score decreased to 1 after 6 weeks treatment. The patient had no 

obvious adverse reactions during the treatment, and the condition did not recur during the follow-up 

for 6 months. 

 

Figure 1 Rapid clinical response of prurigo nodularis (PN) to dupilumab treatment. Clinical images 

of the left upper limb (A) before and (B) after 6 weeks of treatment with the IL-4/13 antibody 

dupilumab, demonstrating rapid reduction in nodules and signs of cutaneous inflammation. 

2. Discussion and literature review 

Current mainstream view suggests that local type 2 inflammation in PN skin is an important 

mechanism leading to persistent chronic pruritus and pathogenesis[1]. PN and atopic dermatitis have 

many similarities in terms of onset and chronic lesion characteristics[2], and more than 50% of PN 

patients have been reported to be atopic disposition[3]. Th2-type cytokines, such as IL-4, IL-13, and 

IL-31, are closely involved in inflammatory responses and chronic pruritus formation in local skin 

lesions of PN[4]. There are no standardized diagnostic and therapeutic guidelines for the treatment of 

PN[5]. For this patient with recurrent disease and poor response to conventional therapy, there is 

28



 

currently no appropriate treatment[6]. Evidence-based evidence for treatment relies primarily on 

expert consensus, which may be related to the low number of PN patients due to the low incidence 

of PN[6]. At the time of our patient admission, the clinical indication for dupilumab is clinically 

approved for the treatment of atopic dermatitis. Therefore, the use of dupilumab is off-label for this 

patient[7]. On September 28, 2022, the U.S. Food and Drug Administration officially approved 

dupilumab for clinical use in the treatment of PN. Although our treatment for this patient was 

off-label usage of dupilumab, we carefully searched the relevant literature and current cutting-edge 

findings of PN treatment in combination with the patient’s disease characteristics and under the 

premise that conventional treatment of PN drugs was ineffective. Dupilumab was prescribed for PN 

and was not started until the patient’s consent was obtained and informed consent was signed. The 

treatment result turned out to be a surprising one. The patient was subjectively very satisfied with 

the clinical outcome of dupilumab. 

Local skin inflammation of PN can stimulate C-type nerve fiber endings to generate 

electrophysiological impulses that are transmitted to the dorsal ganglion nerve roots of the spinal 

cord, which transmit pruritic sensations to the cerebral cortex via the spinothalamic tract[1, 2, 8]. In 

turn, the itching sensation promotes scratching behavior and leads to increased disease 

progression[9]. Blocking any link in this itch-scratch conduction loop may serve as an effective 

target for this disease[2]. 

Dupilumab improves PN pruritus by blocking the pruritic signal pathway primarily through 

antagonism of IL-4 and IL-13 co-receptors[10, 11, 12]. A phase III clinical trial (N=160; 

NCT04202679) of dupilumab for moderate-to-severe PN (300 mg once a month, doubling the first 

dose) demonstrated that it was effective in improving pruritus, anxiety and depression, and quality 

of life scores in PN patients[13]. Patients admitted to our hospital had recurrent disease after 

conventional treatment. After the standardized administration of dupilumab, the patient's rash 

improved, itching was relieved, and he was satisfied with the treatment effect. The pruritus NRS 

score decreased from 9 to 1. No adverse events were observed during the treatment. 

A noteworthy point is that the patient's condition worsened and he was readmitted with a 

bacterial skin infection. Skin dysbacteriosis (toxic effects such as Staphylococcus aureus) has been 

reported to be associated with exacerbations in PN patients[2, 13]. Staphylococcus aureus infection 

and toxic effects in PN patients can be the initiating factor for exacerbation[14, 15], not just secondary 

bacterial infection following a vicious cycle of itching and scratching. It has been shown that type 2 

immune responses can suppress Toll-like receptor expression, thereby reducing local immunity 

leading to an increased likelihood of infection [16]. The patient in this case may also have achieved 

an antibacterial infection effect with dupleuximab treatment. The above therapeutic effects may 

require clinical studies to further elucidate their specific mechanisms. 

Interestingly, the patient's serum IgE concentration exceeded 2500 IU/ml both at admission and 

discharge. This situation also suggested to us that the patient had an atopic tendency. Further 

questioning revealed that the patient had no past history of atopic tendency however. Current 

research suggests that about 50% of patients with PN have atopic tendencies[3, 4, 17]. This condition 

may lead to the existence of predisposition to allergies to exogenous or endogenous allergen-type 

substances[3]. Whether high levels of serum IgE concentrations in PN patients are associated with 

disease initiation or relapse needs to be explored in further studies. 

PN is one of the most pruritic diseases associated with pruritus in dermatology[2, 18]. Clinical 

statistics found that the pruritus VAS score of PN can reach to maximum 10 points[7, 19, 20]. 

Therefore, it is very important to effectively control and treat the pruritus caused by PN. To date, 

the specific pathogenesis of PN has not been fully elucidated. However, in fact, the current 

mainstream view is that the pathogenesis of PN or other types of chronic pruritus-related diseases 

such as atopic dermatitis may have certain common features[1, 21]. Currently, studies targeting the 
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inflammatory targets of pruritus have revealed that type 2 inflammatory factors are intimately 

involved in the development of chronic pruritus[22, 23]. In this regard, inflammatory pathways with 

Th2 type cells as the core are closely involved in the development of PN[24]. Locally in the 

cutaneous area, keratinocytes (physical skin barrier)[1], immune cells (Type 2 inflammatory 

pathway)[6], and peripheral nervous fiber endings (pruritoreceptive transmission)[25], are involved in 

the localized pruritogenesis of PN in terms of structural and functional aspects. Therefore, effective 

interventions in PN treatment should also revolve around these three important aspects. 

The current study found that IL-4, IL-13, and IL-31 are all Th2 cell-derived inflammatory 

cytokines[2]. They may exert and mediate the activation of downstream inflammatory pathways by 

binding to the corresponding receptors of keratinocytes, leading to a local chronic inflammatory 

response in PN lesions[26]. On the other hand, IL-4, IL-13 and IL-31 may also mediate the formation 

and transmission of chronic pruritus by binding to the corresponding receptors (IL-4RA, IL-31RA/ 

Oncostatin M) in C-type peripheral nervous fiber endings[3, 27]. These cytokines (IL-4, IL-13, and 

IL-31) have been found to induce local pruritus in human or in somatic animal models with 

subcutaneous injections[28, 29, 30]. Recent studies have revealed that IL-4 and IL-13 can exert 

intercellular inflammatory transduction by binding to IL-4RA, and that IL4-RA can further induce 

chronic inflammatory and pruritic responses by further activating the JAK1 signalling pathway[31, 32, 

33]. 

The mechanism of dupilumab is primarily targeted to antagonize IL-4/13R. Phase 3 clinical trials 

on dupilumab for PN have demonstrated that dupilumab is effective in the management of PN 

patients[13]. In addition, Vixarelimab may combat pruritus by targeting binding to the OSMRβand 

is currently under Phase 2 clinical trial for PN. In the phase 3 clinical trial for the treatment of PN, 

Nemolizumab was found to be effective in controlling the onset of pruritus in PN patients 48 h after 

subcutaneous administration (0.5 mg/kg). Patients' sleep quality improved significantly and pruritus 

NRS scores decreased by 56% on average after standardized application of Nemolizumab, while 

pruritus NRS scores decreased by only 22.9% in the control group (p < 0.001). The clinical finding 

also suggests that nemolizumab also has a good effect in PN treatment[27]. Abrocitinib, upadacitinib, 

baricitinib, and gusacitinib are JAK inhibitors. Clinical trials have found that all of the above drugs 

have good results in the treatment of moderate to severe AD[17, 34]. However, there are only case 

reports of JAK inhibitors being effective in controlling the clinical symptoms of PN[33, 35, 36, 37]. 

Therefore, more clinical RCTs around JAK inhibitors for PN need to be conducted to clarify their 

efficacy. 

3. Conclusions 

Currently, there are now an increasing number of case reports about the effective therapy of PN 

with dupilumab. Among them, a case report by Tahel et al. found that the pruritus of a 9-year-old 

girl with PN improved significantly after 2 weeks of dupilumab administration, and the local 

nodules subsided and absorbed significantly after 3 months of standardized treatment[38]. We also 

found that the pruritus improved and the local rash was significantly improved in a 2-year-old boy 

diagnosed with AD after subcutaneous injection of dupilumab 300 mg with single dosage. The 

above findings suggest that dupilumab may be very effective in the treatment of chronic pruritic 

skin diseases and may have a better safety profile for use in children[16]. 

The shortcoming of this paper lies in the limited number of cases. We plan to design a 

standardized RCT trial to validate the efficacy of dupilumab in PN. There are few data on 

dupleixumab for treatment of relapsed PN all over the world. This article may provide new options 

and new ideas for the treatment of relapsed PN. Further investigations and randomized clinical trials 

are needed to evaluate the therapeutic approach of targeting IL-4/13 in PN. 
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