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Abstract: Generalized pustular psoriasis is a rare presentation of psoriatic disease and is characterized by the acute onset of diffuse 
superficial pustules on the skin. These pustules can often coalesce, forming what’s known as ‘lakes of pus’ that are most often seen on 
the trunk and on skin folds. GPP flares are often accompanied by systemic symptoms, including fever, malaise, and edema. The 
interleukin (IL)-36 pathway plays a central role in the development of GPP, although several other genes may be associated. The rarity 
of GPP makes its diagnosis challenging and it could be mistaken for an infectious condition or other types of pustular psoriasis, 
including unstable forms of plaque psoriasis that may present with pustules. Performing a thorough skin examination and obtaining 
a detailed history are vital to exclude these differential diagnoses. Incorrect or late diagnosis, inadequate or delayed treatment, and lack 
of specialist referrals may contribute to increased disease severity and can have a debilitating impact on patients’ quality of life. In this 
podcast, two US-based dermatologists discuss the clinical characteristics of GPP, highlight the central role of IL-36 in immunopatho
genesis, and share practical approaches to recognizing and diagnosing the disease. 
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Dr. Uwe Wollina: Hello to our listeners. I’m Dr Uwe Wollina, the head of the department of dermatology and 
allergology at the Academic Teaching Hospital, Dresden. I have the pleasure of moderating 
today’s podcast. I would like to welcome Drs. Bhutani and Hawkes, both board-certified 
dermatologists in California. We discuss their experiences in treating generalized pustular 
psoriasis, also referred to as GPP. Can you share your background in managing patients with 
this disease?

Dr. Jason E. Hawkes: Sure. My name’s Dr. Jason Hawkes. I’m an associate professor of dermatology and medical 
dermatology at UC Davis in Sacramento, where I specialize in the care and treatment of 
complex and chronic inflammatory skin diseases like psoriasis and eczema. Throughout my 
career, I’ve cared for several patients with GPP in both inpatient and outpatient hospital 
settings, and I’m looking forward to today’s podcast.

Dr. Tina Bhutani: Hi, everybody. Thanks for having me. My name’s Dr. Tina Bhutani. I’m an associate professor 
of dermatology at the University of California, San Francisco, and I also co-direct our psoriasis 
and skin treatment center. Most of the patients that I see in clinic have complex psoriatic 
disease, so I have seen several patients in my practice with GPP.

Dr. Uwe Wollina: Thank you for your introductions. It’s a pleasure to join you today. We can all recognize the 
importance of discussing this rare disease, as it is debilitating for our patients. Today, we are 
going to discuss the clinical characteristics, immunopathogenesis, and approach to diagnosing 
GPP.
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Since other pustular conditions can mimic GPP, we’ll review how to distinguish GPP from 
other subtypes of psoriasis. In addition, interleukin-36 signaling occurs in GPP, and genetic 
variants may act as immune drivers of GPP.

[00:2:00]: Lastly, we’ll discuss a typical clinical course for GPP and some practical steps for establishing a 
diagnosis in this population. With that being said, can you talk about the typical clinical features 
of GPP and where it fits with other psoriasis variants, so we can better understand GPP?

Dr. Tina Bhutani: So, as we know, there are many subtypes of psoriasis that exist, ranging from plaque 
psoriasis to inverse psoriasis, and even to erythrodermic psoriasis. Generalized pustular 
psoriasis is a rare presentation of psoriatic disease and it’s characterized by the acute 
onset of diffuse superficial pustules on the skin. These pustules can often coalesce, 
forming what’s known as ‘lakes of pus’ that are most often seen on the trunk and also 
in the intertriginous areas.

Patients may also have a history of plaque psoriasis. However, to have true GPP, they need 
to have pustules present outside of the previous plaques. Many times, patients may appear ill or 
have systemic symptoms such as fever, chills, malaise, or arthritis. The skin is classically very 
painful and can also be very itchy both during the acute phase and in the healing phase. They 
may also have laboratory abnormalities, such as leukocytosis or elevated inflammatory mar
kers, such as ESR and CRP,1 so these patients are classically very sick.

The most common age of onset is between 40 and 60 years, although cases have been 
described in childhood.2 Many patients may present with a relapsing-remitting history, with 
recurrent episodes of pustulosis with systemic symptoms occurring throughout their life.

Dr. Jason E. Hawkes: To follow up on Dr. Bhutani’s comments, it’s really crucial that we also differentiate GPP from 
unstable forms of psoriasis, which can also present with pustules and mimic GPP. So, for example, 
severe erythrodermic psoriasis, or even TNF-induced psoriasis, can also present with pustules and 
similar systemic symptoms. Palmoplantar pustular psoriasis, or PPP, is really a more localized 
pustular disease of the palms and soles, where the pustules are a little different, though. They tend 
to be deeper-seated and not always associated with any of the systemic symptoms that Dr. Bhutani 
mentioned.3

[00:4:09]: 
Dr. Uwe Wollina: Now that we have discussed how GPP clinically differs from other forms of psoriasis, can you talk 

more about the underlying cause of GPP and the factors contributing to this pustular condition?
Dr. Tina Bhutani: Sure. So, as I already discussed, as inferred by the name, diffuse or generalized pustules are 

really the hallmark of this condition, and they can present in the form of either individual 
lesions, like individual pustules, or more extensive confluent pustular collections or those 
‘lakes of pus’ that I already discussed.1

These primary lesions are formed by the infiltration and collection of neutrophils into the 
epidermis and dermis,4 so when we look at path (pathology), we see these collections of 
neutrophils superficially in the epidermis and also in the dermis. And we now understand that 
the IL-1 cytokine family, which includes the IL-36 alpha, beta and gamma cytokines, are 
essential components of the innate immune response and cutaneous protection conferred by 
keratinocytes5 and are really important in the pathogenesis of this disease.

Jason, do you want to talk more about this?
Dr. Jason E. Hawkes: Yes. We’re just starting to understand this pathway, but the key concept here is that, when you 

have unopposed IL-1 or IL-36 signaling due to genetic mutations, it may lead to hyperproli
feration of keratinocytes in diffuse pustular disease, with these reoccurring systemic symptoms 
that we already talked about. We see this in some of the genetic conditions, specifically the 
autosomal recessive conditions like DIRA and DITRA, which are considered a subgroup of 
GPP,6 so these serve as a nice template.

So, this unopposed signaling sets up this self-amplifying, or this auto-inflammatory, 
response in the skin as IL-36 can crosstalk with the adaptive arm in the immune system, 
like the T lymphocytes, and this stimulates other immune responses in the skin and the body, 
like the increased production of IL-17 cytokines.4

[00:6:00]: So, this overexpression and dysregulation of IL-36 signaling, which is primarily from the 
keratinocytes, is really what is driving the recruitment of the neutrophils forming these 
pustules in these patients who have GPP.4
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Dr. Uwe Wollina: That is very interesting to learn how dysregulation in interleukin-36 signaling can lead to 
disease manifestation. Indeed, mutations in the gene interleukin-36 receptor antagonist (IL- 
36RN) have been identified in patients with GPP. Can you elaborate on the genetic basis of 
pustular forms of psoriasis such as GPP?

Dr. Jason E. Hawkes: Yes. This can be quite confusing. When we talk about the genetic mutations, it explains 
a portion of psoriasis patients who have the disease. About 60–75% of patients have known 
susceptibility loci that are associated with psoriasis.7 However, in some instances, genetics 
alone don’t determine disease, but they require the presence of other factors. We often refer to 
these as environmental exposures or stimuli, even infections can trigger psoriasis in these 
susceptible patients.

It was in a 2011 publication, in the New England Journal of Medicine, that the discovery of 
the IL-36RN gene was found in nine Tunisian pedigree families who had autosomal recessive 
disease. It really gave us insight into the underlying immunopathophysiology of GPP, making 
it really its own distinct clinical variant within the range of psoriasis or psoriatic disease.8

New genetic data suggests that specific genes that are found in GPP or pustular forms of 
psoriasis do not typically occur in non-pustular forms of psoriasis, but, very interestingly, IL-36RN 
gene mutations account for only about 21% of GPP cases.9 We see a much higher likelihood of IL- 
36RN mutations in patients with GPP who have no history of plaque psoriasis, and only a small 
percentage of patients with both GPP and plaque psoriasis have identifiable IL-36RN mutations.10

[00:8:09]: So, we’re still looking at the exact genetic causes and we’ve found some other genes that may 
contribute or play a role in GPP, like AP1S3, CARD14, TNIP1, SERPINA3 and MPO. These 
are all genes that have some role in the immune response11 and may also contribute to disease 
in a subset of patients.

Dr. Tina Bhutani: Yeah, really, based on the work that’s been done, we now have clinical trials that are assessing 
the efficacy of an anti-IL-36 drug, spesolimab, so, specifically a biologic that’s targeting anti- 
IL-36. And the clinical trials showed that patients responded to treatment, whether they carried 
an IL-36RN gene mutation or not. So, as Jason mentioned, this kind of makes sense. Even 
without mutations in the gene, overexpression of IL-36 is important for this clinical presenta
tion, and targeting this cytokine can lead to improvement, regardless of mutation status.12,13 So 
regardless of whether they have the gene mutation or not, we know that IL-36 is still important 
in the pathogenesis of this disease, and these clinical trials really confirm that.

While discovering that IL-36RN was an important milestone in our understanding of GPP, 
this genetic testing is not routinely done, nor is it readily available commercially.3 It’s pretty 
difficult to find, but genetic testing can be considered in clinical situations if there’s a strong 
family history of pustular disease or when clinical features suggest a strong genetic basis for 
the disease, such as earlier onset of disease in infants or young children, or disease with 
intraoral manifestations.14

Dr. Uwe Wollina: Yes, we know the disease burden is significant in patients with GPP. In your experience, how 
would you describe the typical journey for patients with GPP?

Dr. Tina Bhutani: Yeah, so because GPP is a lesser recognized subtype of psoriasis, patients are often misdiag
nosed or undertreated, and this often leads to really severe disease presentations, with patients 
presenting to the emergency room or other acute settings in order to get care.15

[00:10:08]: They’re often hospitalized, due to their systemic symptoms, for pain management and also to 
rule out infections, because they present with a picture that really looks like they might be 
infected, and many patients are even started on empiric antibiotics.

Because of this problem with diagnosis and delay in diagnosis, patients are often seen by many 
different doctors and have had multiple hospital visits before they finally get to see a dermatologist 
and the diagnosis is made.16 This treatment delay can profoundly impact quality of life due to the 
pain and symptoms associated with this disease,16 and also the recurrent hospitalizations.

Studies indicate that pustular psoriasis has a significant psychological impact on patients, 
more so than even plaque psoriasis.16–18 And also, potential complications of untreated disease 
can include secondary infection or sepsis, renal and liver dysfunction, and even death,1 and so 
it’s really critical to get these patients diagnosed and treated as soon as possible.

Dr. Jason E. Hawkes: And to add to that, as we discussed earlier, some of these patients will have these episodic 
flares of their disease, and we don’t always find an obvious trigger, but there are some common 
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triggers that listeners should be aware of, including infections, pregnancy, hypocalcemia, or 
even starting or suddenly stopping medications, including psoriasis medications.1,19

Dr. Uwe Wollina: That’s very interesting. The rarity of GPP contributes to the challenge of diagnosing this 
condition. Can you expand on how a patient with GPP is diagnosed and what clinicians should 
be aware of when seeing these possible GPP patients?

Dr Jason E. Hawkes: Yes, the differential diagnosis for GPP really is broad, and it includes a number of 
conditions.3,6 The first I’ll talk about is drug-induced eruptions. One specifically, which we 
call acute generalized exanthematous pustulosis, or AGEP, can certainly mimic this condition. 
Impetigo herpetiformis – as I mentioned, pregnancy is a risk factor, so impetigo herpetiformis 
is this pustular eruption that can occur during pregnancy.

[00:12:06]: Tina mentioned primary infections that can be bacterial, like bullous impetigo, viral, or even 
fungal infections, like tinea pedis, which is commonly referred to as athlete’s foot. Other 
inflammatory conditions that are pre-existing – for example, atopic dermatitis in the setting of 
a secondary bacterial infection, also known as impetiginized atopic dermatitis, can also mimic 
the pustular eruption in GPP. Eosinophilic pustular folliculitis, IgA pemphigus, subcorneal 
pustular dermatosis or Sneddon-Wilkinson disease – these are some other conditions that we 
think about in the differential diagnosis for GPP.

So, it’s very important that we perform a thorough skin exam and obtain a detailed history 
from our GPP patients, really to help us rule out the above diagnoses. Asking about prior 
disease, flares, and family history can also be important and help guide some management 
decisions. Some tests can be helpful. Although they are not routinely done, you may consider, 
given the specific clinical situation, a skin biopsy or wound culture, KOH preps from pustules 
to rule out fungal infections, labs such as erythrocyte sedimentation rate or ESR, or C-reactive 
protein or CRP, a complete blood count with differential, comprehensive metabolic panel or 
CMP, and calcium levels can be helpful in those triggered by hypocalcemia.20

Dr. Tina Bhutani: Yeah, and so just to add to that, as Jason mentioned, the first step in evaluating a possible case 
of GPP is to exclude other causes and mimics of pustular disease, so we should consider the 
list that was just mentioned. Also, it’s really important to distinguish GPP from other forms of 
psoriasis1 – firstly, other forms of pustular psoriasis like palmoplantar pustulosis and also 
acrodermatitis continua of Hallopeau or ACH – but more critical is to distinguish GPP from 
unstable plaque psoriasis or erythrodermic psoriasis that may present with pustules.

[00:14:03]: Sometimes, this can occur when psoriasis treatments are abruptly withdrawn or discontinued, 
such as treatment with cyclosporine or even TNF inhibitors. Oftentimes, patients with psoriasis 
who get an oral prednisone taper that might be tapered very quickly or discontinued, they can 
also present with unstable plaque psoriasis that has pustular features. Psoriasis patients who get 
primary infections, and also TNF-induced psoriasiform dermatitis, can present with pustular 
features. So, it’s important to differentiate those subtypes from classic GPP.

Dr. Uwe Wollina: Thank you so much for taking the time to speak with us today. Based on your clinical 
experience, what main takeaway on GPP is important for healthcare providers to know?

Dr. Tina Bhutani: Yeah, so I think, for me, I want healthcare providers to know that GPP is an under-recognized 
form of psoriasis and, as I mentioned before, it needs rapid diagnosis and treatment to prevent 
complications from the disease. Therefore, increasing our awareness is the first step to 
improving quality of care for these patients.

Dr. Jason E. Hawkes: Totally agree. And for me, it’s really been through the ongoing research, that we’re just now 
beginning to understand how all the unique subtypes or variants of psoriasis, like GPP, differ 
from the conventional plaque psoriasis that we’re all familiar with, and also how IL-36 plays 
a role in driving the disease phenotype outside of IL-17 and IL-23.

You know, while we can’t fully explain the underlying genetics, disease triggers or clinical 
course of these patients, the treatment success associated with selective inhibition of the IL-36 
receptor for GPP, as was mentioned, really is a major breakthrough for patients suffering with 
this variant, and it truly is an exciting time to be in medical dermatology.

Dr. Uwe Wollina: Thanks so much to both Drs. Bhutani and Hawkes for sharing your expertise today in 
diagnosing GPP. We appreciate your time today.

[00:16:00]: To our listeners, please join us on upcoming podcasts that focus on GPP treatment and 
management, and on the patient perspective in managing GPP.
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