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Abstract 

Background In literature, a few reports described an association between paraneoplastic pemphigus (PNP) and 
Castelman’s disease (CD), but no consensus have been proposed for the diagnostic-therapeutical approach. Aim of 
this study is to present a case report and explore the relationship between PNP and CD in pediatric patients, focusing 
on clinical manifestations, histopathological findings, treatment and outcome to find elements for an early diagnosis.

Case presentation We present the clinical case of a 13 years old girl with a challenging diagnosis of PNP and CD 
who underwent therapy at first with Rituximab and then with Siltuximab, for the control of symptoms.

Conclusions Reviewing literature, 20 clinical cases have been described in the pediatric age. Diagnosis may be chal-
lenging, requiring an average of 3 months (range from 3 weeks to 2 years). In all cases, the initial manifestations were 
mucocutaneous lesions, especially oral lesions with poor response to conventional treatment. Systemic symptoms 
may be present as well. Therapeutical approach is still discussed with no consensus. Almost all patients received 
corticosteroids with poor response. Other drugs including azathioprine, methotrexate, cyclosporine and monoclonal 
antibodies have been evaluated for the control of the disease. Further studies and experimental trials urge to define 
the diagnostic criteria and therapy protocol.

Keywords Paraneoplastic pemphigus, Castelman’s disease, Child, Therapy, Case report

Background
Paraneoplastic pemphigus (PNP) is a mucocutaneous 
autoimmune disorder, firstly described by Dr Anhalt in 
1990 [1]. It is characterized by mucocutaneous manifes-
tations associated with an underlying tumor that usually 

is suspected because of the refractoriness of mucocuta-
neous lesions to treatment.

The diagnosis is made by Mimouni’s criteria, which 
include:

1. Features of severe mucosal involvement with poly-
morphic cutaneous lesions

2. Detection of antiplakin autoantibodies
3. Histological findings of acantholysis or lichenoid or 

interface dermatitis
4. Presence of an underlying neoplasm especially lym-

phoproliferative malignancies [2].

The clinical picture is characterized by polymorphic 
mucocutaneous manifestations such as oral lesions, 
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conjunctivitis, genital ulcers, skin eruption, so it may 
mimic other pathologies such as herpes simplex virus 
infection, Stevens-Johnson syndrome, lichen planus 
pemphigoids, lupus erythematosus, Behcet’s disease or 
other pemphigus. The clinical picture can be also charac-
terized by a pulmonary epithelial involvement often lead-
ing to life-threatening bronchiolitis obliterans (BO).

In adults, the coexisting tumors are mostly non‐Hodg-
kin’s lymphoma (42%) and chronic lymphocytic leukemia 
(29%), while in paediatric patients PNP is most com-
monly associated with Castleman’s Disease (CD) [2, 3].

CD is a rare lymphoproliferative disorder that includes 
a group of heterogeneous hematologic disorders with a 
spectrum of characteristic, but nonspecific histopathologic 
features. This disease encompasses two entities, unicentric 
CD (UCD), which involves a single enlarged lymph node 
or region of lymph nodes, and multicentric CD (MCD) 
which involves multiple lymph node stations. MCD is in 
turn divided in idiopathic MCD (iMCD), POEMS (poly-
neuropathy, organomegaly, endocrinopathy, monoclo-
nal plasma cell disorder, skin changes)—associated MDC 
(POEMS-MCD) and HHV-8 associated MCD (HHV8-
MCD) [4]. When present, symptoms and signs are aspe-
cific, such as linfoadenophaty, abdominal pain, anemia, 
fever, fatigue, weight loss and diagnosis is made by clini-
cal picture and histological examination. It is unclear why 
CD is related to the pathogenesis of PNP. One hypothesis 
is that Castleman’s tumors’ proteins function as antigens 
and induce the production of autoantibodies cross-react-
ing with skin antigens. On the other side, secreted autoan-
tibody from Castleman’s tumors, which reacts against 
epidermal proteins, could be an essential factor in the 
pathogenesis of paraneoplastic pemphigus [5, 6].

Aim of this study is to present a case report and explore 
the relationship between PNP and CD in pediatric 
patients, focusing on clinical manifestations, histopatho-
logical findings, treatment and outcome to find elements 
for an early diagnosis.

Case presentation
We report a clinical case and perform a literature review 
of PNP and CD in children between 1990 and 2022. The 
clinical manifestations, pathological findings, treatment 
and outcome are reported and analyzed.

This scoping review has been performed according to 
the PRISMA Extension guide for Scoping Reviews. An 
electronic search was undertaken on PubMed database 
on October 12th, 2022. To avoid missing results that may 
be of note for our revision study, constructing our search 
in PubMed, we used all of the important concepts from 
our basic clinical question, avoiding unnecessary filters. 

So, the terms “Castelman’s disease” and “Paraneoplastic 
Pemphigus” have been used as Mesh Terms.

Studies were identified as eligible for this scoping 
review if they met the following inclusion criteria:

– full-length articles or reviews pertaining to children 
and adolescents up to 18 years old

– full description of the clinical case/cases

The exclusion criteria were:

– reports not in English
– not pertinent to the field of investigation
– involving adults (> 18 years)
– not presenting the clinical description of the patient

To reduce errors and bias, two researchers indepen-
dently analyzed titles and abstracts to exclude distinctly 
irrelevant articles. Finally, the eligibility of the articles 
was confirmed by evaluating the full text. Disagreements 
regarding inclusion/exclusion were settled by discussion 
between the researchers.

Afterwards, data were compiled in a Microsoft Excel 
spreadsheet to calculate frequencies and percentages of the 
problems.

Results
The case report
N.B, a 13-year-old female Moldovan patient, was admit-
ted to Bambino Gesù Children Hospital, Rome, Italy, in 
August 2022 with a large retroperitoneal mass of unknown 
origin. She had neither family history of autoimmune or 
auto inflammatory diseases nor known comorbidities.

She was a previously healthy girl with a mute personal 
history until April 2020, when she started presenting 
recurrent painful and erosive oral mucositis (Fig. 1a) and 
tongue neoformations in her mouth (Fig. 1b).

On July 2020, in Romania, three excised neoformations 
were histopathological analyzed, resulting compatible 
with pyogenic granulomas.

Despite different therapies, including chlorhexidine, 
metronidazole, dexamethasone, fluconazole, buccal 
symptoms were recurrent.

In June 2022, new skin lesions appeared at chest, 
shoulder, perineum and face (Fig. 2a) in the form of vesi-
cles coalescing in bullae and gradually transformed into 
targetoid, erythematous and crusted lesions (Fig. 2b,c).

In July 2022, she was hospitalized in Turkey with the 
suspect of pemphigus arisen from blood exam and skin 
biopsy. As the concern of PNP was raised, she was inves-
tigated for underlying malignancy and a PET-TC was 
performed with evidence of an overcaptive lesion in left 
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iliac fossa (45 mm). An incisional biopsy just confirmed 
an aspecific "atypical lymphoid proliferation".

A few weeks later, the patient accessed an other Derma-
tological Hospital, where histological examination, serum 
direct immunofluorescence (DIF) and indirect immuno-
fluorescence (IIF) of a new skin biopsy were performed.

Histological examination showed epidermal hyper-
plasia, spongiosis and lymphocytic infiltrate in the 
upper dermis. DIF revealed IgG and C3 intercellular 
deposition in the whole epidermis; IIF, with monkey 
esophagus epithelium, revealed epithelial cell surface 
attachment of IgG.

Anti-Desmoglein 1-Abs were 90 U/ml (> 20 positive), 
anti-Desmoglein 3-Abs were 180 U/ml (> 20 positive).

An abdominal ultrasound performed before doing 
biopsy of that lesion revealed the presence of the abdomi-
nal mass.

To reach a comprehensive diagnosis, in August 2022, she 
was admitted to our hospital. She presented as an ill-looking 
patient with hyperchromic macules, sequelae of previous 
lesions, on the neck, back, on the chest and on the perineum 
(Fig.  3a,b). She also had severe mucositis, with gingivitis, 
extensive erosions on the tongue, hemorrhagic crusts on the 
lips, and bilateral conjunctival hyperemia (Fig. 4a-c).

An ultrasound scan of the abdomen confirmed an oval 
morphology solid tissue with irregular margins characterized 
by inhomogeneous echo structure in the left iliac fossa, asso-
ciated with inhomogeneity of the adjacent adipose tissue.

An Magnetic resonance imaging better defined 
the polylobate neoformation, measuring approxi-
mately 10  cm × 5  cm × 5.6  cm, with marked contrast 
enhancement.

Laboratory tests, including, tumor markers, leuko-
screening and tests for infectious diseases were normal. 

Fig. 1 a Erosive and painful oral mucositis with erosions; b tongue pyogenic granulomas

Fig. 2 Skin vesicles on the face (a); targetoid crusted and erythematous lesions appeared on the face, neck, chest and shoulder (b, c)
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Patient’s immune status was normal as well: lymphocyte 
subpopulations, immunoglobulin level, response to vac-
cination were normal.

A needle biopsy revealed a non-specific lymphoid tis-
sue with fibro sclerotic changes, therefore an exploratory 

laparotomy was performed and the retroperitoneal mass 
was only partially excised because of difficulty of surgi-
cal access. Histopathological findings were compatible 
with hyaline vascular variant of Castleman disease. PET-
scan demonstrated retroperitoneal lymphonodes (dm 

Fig. 3 Hyperchromic annular macules, sequelae of previous erythematous lesions, on the neck (a) and the left thigh (b)

Fig. 4 Recurrent erosive mucositis (a), with gingivitis and hemorrhagic crusts on the lips; bilateral conjunctival hyperemia (c)

Fig. 5 A Lymphoid follicle with atrophic germinal centre and numerous radially oriented penetrating hyalinized blood vessels (“lollipop” 
appereance). Note the perifollicular areas of sclerosis and the sclerotic blood vessels. B Lymphoid follicle with atrophic germinal centre and 
expanded mantle zone arranged in concentric rings (“onion skin” appearance). C CD20 immunostain shows many B follicles with atrophic germinal 
centres. D IgD immunostain shows the follicles mainly composed of mantle B-cells with a concentric arrangement. E CD21 immunostain shows the 
atrophic germinal centres mainly composed of hyperplastic follicular dendritic cells
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4 × 3 × 6 cm, SUV 4,5) so it was considered a multicentric 
CD (Fig.  5a-e). Therefore, Rituximab was administered 
at a dose of 375  mg/m2/week for 4 consecutive weeks, 
by achieving an unsatisfactory response: PET-scan docu-
mented mild reduction of lymph nodes and oral erosions 
and conjunctival hyperemia were still observed. 

For that, the patient was considered for therapy with 
Siltuximab, even if that is in indication for the treatment 
of adult patient affected by MCD. Actually, the disease is 
under control.

Literature review
The search on the selected database has produced 118 
results among articles and reviews. All the documents 
have been reviewed for relevance and eligibility. No 
duplications were identified.

According to PRISMA guidelines, of the identified 
items, all abstracts were analyzed, and 20 records were 
excluded as dealing with other topics, irrelevant to this 
review. Therefore, 98 were the records to be analyzed 
reading their full-length articles. All of them have been 
retrieved and assessed for eligibility, and then 57 were 
excluded because included adult population in their 
analyses, 25 had reported only generic information of 
patients, and 18 articles were not in English.

Finally, one relevant report cited in another study, was 
added to this research even if not originally included in 
Mesh research.

In conclusion, 17 were the records included in the revi-
sion [7–23]. 

Diagram 1 presents the flow chart of the selection pro-
cess, adapted from PRISMA guideline (Fig. 6).

Fig. 6 Flow chart of the selected process
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The included reports had been analyzed and the main 
highlights are presented in Table 1.

Patient demography
Twenty cases were included in this review (10 male and 
10 female patients). The median age at diagnosis was 
13.5 years (range from 9 to 17). In most cases, they were 
healthy until the onset of the disease. Only one patient 
had the history of a resection of cervical CD 5  years 
before.

Clinical manifestations
In all cases, the initial manifestations were mucocutane-
ous lesions, especially oral lesions with poor response to 
conventional treatment.

Time from onset to diagnosis was on average 3 months 
(range from 3 weeks to 2 years).

The oral mucosal involment was exhibited in all 
patients, the conjunctival mucosa in 75% (15 of 20), and 
the genital mucosa in 55% (11 of 20).

Polymorphous skin rashes, including lichen planus, 
papules, blisters and erythema multiform, were noted in 
many patients (80%, 16 of 20). The lichenoid feature was 
the most frequently observed.

Some patients showed nail problems (3 patients with 
dystrophic nails, 1 patient with swollen nail folds and 
nails shedding).

Some patients experienced systemic symptoms (9 of 
16): fever (25%, 4 of 16), dyspnoea (19%, 3 of 16), cough 
(19%, 3 of 16), and weight loss due to reduced intake of 
food secondary to oral pain (19%, 3 of 16), fatigue, consti-
pation and abdominal pain. One patient had concomitant 
aseptic meningitis and one thyroid carcinoma.

PNP with BO was observed in 13 out of 19 patients 
(68%).

Histological findings and localization of CD
In all cases, except for the index case, CD was found to be 
unicentric. One of them (case number 4) developed Cas-
tleman’s tumour recurrence after surgical resection.

Excluding one case (case number 14) where histologic 
pattern is not specified, from a histological point of view 
19 cases were HV variants (89%, 17 of 19) and mixed type 
variants (11%, 2 of 19).

Main tumour localizations were retroperitoneal (50%, 
10 of 20) and intrathoracic (45%, 9 of 20). Only one case 
was extra peritoneal in pelvis.

Treatment
Almost all patients received corticosteroids with poor 
response. In UCD the mucocutaneous manifestations 
gradually resolved after tumour resection. All patients 
underwent complete surgical resection of the tumour, 

except one patient (case number 9) who underwent 
partial resection. Unfortunately, pulmonary involve-
ment persisted also after tumour resection. Other drugs 
like azathioprine, methotrexate, cyclosporine, cyclo-
phosphamide, thalidomide, immunoglobulin, rituxi-
mab, tocilizumab, daclizumab, plasmapheresis were 
used as adjuvant therapies for treating severe mucocu-
taneous lesions and BO. Two patients underwent lung 
transplantation.

In our case index, MCD was treated with rituximab 
and siltuximab, in agreement with the literature.

Outcome
The outcome was recorded in 18 patients. Overall, 11 
patients survived (61%) and 7 patients (39%) died in 
1 month to 2.5 years after the diagnosis.

All survived patients underwent complete tumour 
resection, except our case index that is a multicentric 
form. Among the 11 survivors, 4 had BO (36%), 6 had not 
(55%) and one is not available. In the not survived group, 
all patients had BO and respiratory failure was the cause 
of death.

The mortality rate in the patients with and without pul-
monary involvement was respectively 39% (7 of 18) and 
0% (0 of 18), respectively (P = 0.035).

Discussion and conclusions
In childhood, CD is the neoplasm most frequently asso-
ciated with PNP [2]. The presence of PNP was identified 
as an independent unfavorable survival risk factor for 
patient with CD [24].

Our case report involved a previously health adolescent 
girl with refractory oral manifestations since two years 
before CD diagnosis.

Analyzing the literature, PNP onset is more frequent 
in otherwise healthy adolescence, without gender differ-
ence. In all patients, the first manifestation is oral ulcers 
refractory to conventional therapies. Skin involvement is 
present in almost all patients, especially as lichenoid rash.

Almost half of patients (56%) experienced systemic 
symptoms, in particular fever, dyspnoea, cough, weight 
loss, due to reduced intake of food secondary to oral 
pain. In our case report, no systemic symptoms had been 
referred.

From a histological point of view, CD is classified into 
three subtypes: hyaline vascular, plasma cell and mixed. 
In pediatric population is registered that the unicentric 
CD usually corresponds to the hyaline vascular variant, 
and the multicentric disease corresponds to the plasma 
cell variant. Stroma-rich hyaline-vascular CD appears 
to be a distinctive histological variant of the CD usu-
ally associated with paraneoplastic pemphigus [25–27]. 
In addition, our results are consistent with reported 
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literature; in fact, almost all patients had unicentric HV 
CD (89%, 17 of 19).

It is unclear why CD is related to the pathogenesis of 
PNP. One hypothesis is that Castleman’s tumors’ pro-
teins function as antigens and induce the production of 
autoantibodies that then cross-reacted with skin anti-
gens from the plakin and cadherin family expressed in 
keratinocytes, particularly envoplakin (210 kD) and peri-
plakin (190 kD). On the other side, secreted autoantibody 
from Castleman’s tumours, which reacts against epider-
mal proteins, could be an essential factor in the patho-
genesis of PNP [5, 6, 28, 29].

This is still to be clearly demonstrated as a few reports 
have shown paraneoplastic pemphigus with negative 
autoantibodies, suggesting the role of cytotoxic T-cells [30].

The increased risk of paraneoplastic pemphigus in 
stroma-rich hyaline vascular variant of CD can be 
explained by two possible mechanisms: the hyalinised 
vessels express plakin protein, which could incite anti-
body production against epidermal plakin; in a similar 
way, myoid cells could potentially act as antigen present-
ing cells activating immune response against plakin and 
desmoglein [29].

In our study main tumour, localizations were retroperi-
toneal and intrathoracic.

In literature the mainstay PNP treatment is the resec-
tion of the underlying neoplasm which lead to an 
improvement or remission of mucocutaneous lesions, 
along with reduction in antibody titers [31].

In our review, almost all patients underwent complete 
surgical resection of the tumour, except one patient and 
case index, who underwent partial resection. Most wor-
rying in PNP associated with CD is BO, a diffuse seg-
mental constrictive bronchiolitis. Its pathogenesis is 
not clear: in addition to autoantibody-mediated injury, 
CD8 + T-lymphocytes may have an important role in 
the progression of bronchiolitis. Pulmonary involvement 
persisted also after tumour resection and BO gradually 
progresses to respiratory failure and death [10, 11].

In our review, all patients received corticosteroids with 
poor response. Immunosuppressant, IVIG, rituximab, 
tocilizumab, daclizumab, plasmapheresis were also used 
like adjuvant therapies for treating severe mucocutane-
ous lesions and BO [7–23, 31–33]. Treatment of iMCD is 
challenging, and outcomes can be poor because no uni-
form treatment guidelines exist, few systematic studies 
have been conducted, and no agreed upon response cri-
teria have been described.. The anti–interleukin-6 mono-
clonal antibody siltuximab (or tocilizumab, if siltuximab 
is not available) with or without corticosteroids is the 
preferred first-line therapy for iMCD [32].

The outcome was survival in 11 of 18 patients, death 
in 7 patients. BO seems an important prognostic factor: 

among the 11 survivors, 4 had BO (36%) and 6 (55%) did 
not, whereas in the mortality group, all patients had BO 
and respiratory failure was the cause of death.

Among survivors affected by BO two patient under-
went lung transplantation with success, so lung trans-
plantation must be considered in patient with BO [33].

Conclusions
PNP should be always considered when investigating 
atypical mucocutaneous lesions such as pemphigus non-
responding to conventional treatment. Screening for 
associated diseases may be mandatory in case of suspi-
cious, in order to promptly obtain a diagnosis and start 
an adequate therapy. In childhood most patients have an 
unicentric CD that responds well to surgery; multicentric 
forms are rarely observed and require systemic therapy. 
In conclusion, treatment of CD in pediatric patients is 
not yet uniform and needs further studies and experi-
mental trials.
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Stroma Rich variant)
UCD (MX)                    Unicentric Castleman’s Disease (Mixed variant)

Acknowledgements
Not applicable.

Authors’ contributions
MI planned the survey, EB and AM reviewed the literature, RDV and AC ana-
lyzed the histological findings, KG the haematological ones, AD and MEH the 
dermatological aspects, AV supervised the manuscript. All Authors read and 
approved the final version of the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
The Authors confirm that the data supporting the findings of this study are 
available at the authors ‘office.

Declarations

Ethics approval and consent to participate
No experimental protocols have been applied in the manuscript. All methods 
were performed in accordance with the ethical standards as laid down in the 
Declaration of Helsinki and its later amendments or comparable ethical stand-
ards. A written informed consent was obtained from the parent of the patient 
to either describe the case report and use the pictures.

Consent for publication
Written informed consent was obtained from the patient’s parent for the 
publication of this case report and accompanying images.



Page 12 of 13Irrera et al. Italian Journal of Pediatrics  2023, 49(1):33

Competing interests
The Authors declare that the research was conducted in the absence of any 
commercial or financial relationships that could be construed as a potential 
conflict of interest.

Received: 30 December 2022   Accepted: 8 March 2023
 

Published: 20 March 2023

References
 1. Anhalt GJ, Kim SC, Stanley JR, et al. Paraneoplastic pemphigus. An 

autoimmune mucocutaneous disease associated with neoplasia. N Engl J 
Med. 1990;323:1729–35.

 2. Mimouni D, Anhalt GJ, Lazarova Z, et al. Paraneoplastic pemphigus in 
children and adolescents. Br J Dermatol. 2002;147:725–32.

 3. Anhalt GJ. Paraneoplastic pemphigus. J Investig Dermatol Symp Proc. 
2004;9:29–33.

 4. van Rhee F, Voorhees P, Dispenzieri A, Fosså A, Srkalovic G, Ide M, Munshi 
N, Schey S, Streetly M, Pierson SK, Partridge HL, Mukherjee S, Shilling D, 
Stone K, Greenway A, Ruth J, Lechowicz MJ, Chandrakasan S, Jayanthan R, 
Jaffe ES, Leitch H, Pemmaraju N, Chadburn A, Lim MS, Elenitoba-Johnson 
KS, Krymskaya V, Goodman A, Hoffmann C, Zinzani PL, Ferrero S, Terriou 
L, Sato Y, Simpson D, Wong R, Rossi JF, Nasta S, Yoshizaki K, Kurzrock R, 
Uldrick TS, Casper C, Oksenhendler E, Fajgenbaum DC. International, 
evidence-based consensus treatment guidelines for idiopathic multicen-
tric Castleman disease. Blood. 2018;132(20):2115–24. https:// doi. org/ 10. 
1182/ blood- 2018- 07- 862334. Epub 2018 Sep 4. PMID: 30181172; PMCID: 
PMC6238190.

 5. Wang LC, Bu DF, Yang Y, Chen XX, Zhu XJ. Castleman’s tumours and 
production of autoantibody in paraneoplastic pemphigus. Lancet. 
2004;363:525–31.

 6. Tirado-Sánchez A, Bonifaz A. Paraneoplastic pemphigus. A life-
threatening autoimmune blistering disease. Actas Dermosifiliogr. 
2017;108(10):902–10. https:// doi. org/ 10. 1016/j. ad. 2017. 04. 024. English, 
Spanish. Epub 2017 Aug 8. PMID:28801011.

 7. Han SP, Fu LS, Chen LJ. Masked pemphigus among pediatric patients 
with Castleman’s disease. Int J Rheum Dis. 2019;22(1):121–31. https:// doi. 
org/ 10. 1111/ 1756- 185X. 13407. Epub 2018 Nov 8 PMID: 30411519.

 8. Mimouni D, Anhalt GJ, Lazarova Z, Aho S, Kazerounian S, Kouba DJ, 
Mascaro JM Jr, Nousari HC. Paraneoplastic pemphigus in children and 
adolescents. Br J Dermatol. 2002;147(4):725–32. https:// doi. org/ 10. 1046/j. 
1365- 2133. 2002. 04992.x. PMID: 12366419.

 9. Choh NA, Qayoom S, Shaheen F, Malik RA, Rabbani I, Gojwari T. Retroperi-
toneal Castlemans disease associated with paraneoplastic pemphigus. 
Hematol Oncol Stem Cell Ther. 2014;7(2):93–6. https:// doi. org/ 10. 1016/j. 
hemonc. 2013. 11. 002. Epub 2013 Dec 12 PMID: 24333134.

 10. Daneshpazhooh M, Moeineddin F, Kiani A, Naraghi ZS, Firooz A, Akhyani 
M, Chams-Davatchi C. Fatal Paraneoplastic pemphigus after removal 
of Castleman’s disease in a child. Pediatr Dermatol. 2012;29(5):656–7. 
https:// doi. org/ 10. 1111/j. 1525- 1470. 2011. 01670.x. Epub 2012 Jan 26 
PMID: 22276661.

 11. Jindal T, Meena M, Kumar A, Khaitan BK. Paraneoplastic pemphigus 
with Castleman’s disease and bronchiolitis obliterans. Pediatr Int. 
2011;53(6):1108–9. https:// doi. org/ 10. 1111/j. 1442- 200X. 2011. 03507.x. 
PMID: 22181577.

 12. Koch LH, Layton CJ, Pilichowska M, Stadecker MJ, Barak O. Paraneoplastic 
pemphigus and Castleman’s disease in the setting of herpes simplex 
virus infection. Pediatr Dermatol. 2012;29(5):629–32. https:// doi. org/ 10. 
1111/j. 1525- 1470. 2011. 01557.x. Epub 2011 Oct 20 PMID: 22010956.

 13. Jing L, Shan Z, Yongchu H, Xixue C, Xuejun Z. Successful treatment of a 
paraneoplastic pemphigus in a teenager using plasmapheresis, corti-
costeroids and tumour resection. Clin Exp Dermatol. 2011;36(7):752–4. 
https:// doi. org/ 10. 1111/j. 1365- 2230. 2011. 04081.x. PMID: 21933232.

 14. Hung IJ, Lin JJ, Yang CP, Hsueh C. Paraneoplastic syndrome and intratho-
racic Castleman disease. Pediatr Blood Cancer. 2006;47(5):616–20. https:// 
doi. org/ 10. 1002/ pbc. 20499. PMID: 16047366.

 15. Lane JE, Woody C, Davis LS, Guill MF, Jerath RS. Paraneoplastic autoim-
mune multiorgan syndrome (paraneoplastic pemphigus) in a child: case 
report and review of the literature. Pediatrics. 2004;114(4):e513–6. https:// 
doi. org/ 10. 1542/ peds. 2004- 0436. PMID: 15466078.

 16. Chin AC, Stich D, White FV, Radhakrishnan J, Holterman MJ. Paraneoplas-
tic pemphigus and bronchiolitis obliterans associated with a mediastinal 
mass: a rare case of Castleman’s disease with respiratory failure requiring 
lung transplantation. J Pediatr Surg. 2001;36(12):E22. https:// doi. org/ 10. 
1053/ jpsu. 2001. 28877. PMID: 11733934.

 17. Nousari HC, Deterding R, Wojtczack H, Aho S, Uitto J, Hashimoto T, Anhalt 
GJ. The mechanism of respiratory failure in paraneoplastic pemphigus. N 
Engl J Med. 1999;340(18):1406–10. https:// doi. org/ 10. 1056/ NEJM1 99905 
06340 1805. PMID: 10228191.

 18. Lemon MA, Weston WL, Huff JC. Childhood paraneoplastic pemphigus 
associated with Castleman’s tumour. Br J Dermatol. 1997;136(1):115–7 
PMID: 9039308.

 19. Wang J, Zhu X, Li R, Tu P, Wang R, Zhang L, Li T, Chen X, Wang A, Yang S, 
Wu Y, Yang H, Ji S. Paraneoplastic pemphigus associated with Castleman 
tumor: a commonly reported subtype of paraneoplastic pemphigus in 
China. Arch Dermatol. 2005;141(10):1285–93. https:// doi. org/ 10. 1001/ 
archd erm. 141. 10. 1285. PMID: 16230567.

 20. Kumar S, Bishnoi K, Murugavaithianathan P, Panwar VK. Castleman’s 
disease presenting as localized abdominal mass and paraneoplastic pem-
phigus. J Clin Imaging Sci. 2016;6:6.

 21. Coulson IH, Cook MG, Bruton J, Penfold C. Atypical pemphigus vulgaris 
associated with angio-follicular lymph node hyperplasia (Castleman’s 
disease). Clin Exp Dermatol. 1986;11(6):656–63. https:// doi. org/ 10. 1111/j. 
1365- 2230. 1986. tb005 28.x. PMID: 3665155.

 22. Velasco-Tamariz V, Calleja-Algarra A, Palencia-Pérez SI, de Atauri ÁG, 
Manuel-Gómez C, Caldevilla-Asenjo L, Ishii N, Hashimoto T, Peralto 
JLR, Olivo CZ, Romero PLO. Paraneoplastic pemphigus associated with 
Castleman’s disease and thyroid carcinoma with anti-BP180, BP230 and 
antidesmocollin autoantibodies. J Dtsch Dermatol Ges. 2021;19(2):289–
91. https:// doi. org/ 10. 1111/ ddg. 14393. PMID: 33586880.

 23. Sathishkumar D, Agrawal P, Baitule AM, Thomas M, Eapen A, Kumar S, 
George R. Paraneoplastic autoimmune multiorgan syndrome: a retro-
spective study from a tertiary care center in South India. Indian Dermatol 
Online J. 2021;12(4):572–6. https:// doi. org/ 10. 4103/ idoj. IDOJ_ 640_ 20. 
PMID: 34430 462; PMCID: PMC83 54390.

 24. Dong Y, Wang M, Nong L, Wang L, Cen X, Liu W, Zhu S, Sun Y, Liang Z, 
Li Y, Ou J, Qiu Z, Ren H. Clinical and laboratory characterization of 114 
cases of Castleman disease patients from a single centre: paraneoplas-
tic pemphigus is an unfavourable prognostic factor. Br J Haematol. 
2015;169(6):834–42. https:// doi. org/ 10. 1111/ bjh. 13378. Epub 2015 Mar 
30 PMID: 25824806.

 25. Wang L, Nong L, Li F, Wang X, Wang R, Chen X, Tu P, Dong Y, Li T, Zhu X, 
Wang M. Predominant stroma-rich feature in hyaline vascular variant of 
Castleman disease is associated with paraneoplastic pemphigus. Am J 
Clin Pathol. 2020;154(3):403–13. https:// doi. org/ 10. 1093/ ajcp/ aqaa0 53. 
PMID: 32459333.

 26. Lin O, Frizzera G. Angiomyoid and follicular dendritic cell proliferative 
lesions in Castleman’s disease of hyaline-vascular type: a study of 10 
cases. Am J Surg Pathol. 1997;21:1295–306.

 27. Chisholm KM, Fleming MD. Histologic and laboratory characteristics 
of symptomatic and asymptomatic Castleman disease in the pediatric 
population. Am J Clin Pathol. 2020;153(6):821–32. https:// doi. org/ 10. 
1093/ ajcp/ aqaa0 11. PMID:32112075;PMCID:PMC7453143.

 28. Poot AM, Diercks GF, Kramer D, et al. Laboratory diagnosis of paraneoplas-
tic pemphigus. Br J Dermatol. 2013;169:1016–24. https:// doi. org/ 10. 1111/ 
bjd. 12479.

 29. Zhang B, Zheng R, Wang J, Bu D, Zhu X. Epitopes in the linker subdomain 
region of envoplakin recognized by autoantibodies in paraneoplastic 
pemphigus patients. J Invest Dermatol. 2006;126(4):832–40. https:// doi. 
org/ 10. 1038/ sj. jid. 57001 98. PMID: 16470171.

 30. Billet SE, Grando SA, Pittelkow MR. Paraneoplastic autoimmune multior-
gan syndrome: review of the literature and support for a cytotoxic role in 
pathogenesis. Autoimmunity. 2006;39:617–30.

 31. Zhang J, Qiao QL, Chen XX, Liu P, Qiu JX, Zhao H, Zhao JX, Liu YC, Wan YL. 
Improved outcomes after complete resection of underlying tumors for 
patients with paraneoplastic pemphigus: a single-center experience of 

https://doi.org/10.1182/blood-2018-07-862334
https://doi.org/10.1182/blood-2018-07-862334
https://doi.org/10.1016/j.ad.2017.04.024
https://doi.org/10.1111/1756-185X.13407
https://doi.org/10.1111/1756-185X.13407
https://doi.org/10.1046/j.1365-2133.2002.04992.x
https://doi.org/10.1046/j.1365-2133.2002.04992.x
https://doi.org/10.1016/j.hemonc.2013.11.002
https://doi.org/10.1016/j.hemonc.2013.11.002
https://doi.org/10.1111/j.1525-1470.2011.01670.x
https://doi.org/10.1111/j.1442-200X.2011.03507.x
https://doi.org/10.1111/j.1525-1470.2011.01557.x
https://doi.org/10.1111/j.1525-1470.2011.01557.x
https://doi.org/10.1111/j.1365-2230.2011.04081.x
https://doi.org/10.1002/pbc.20499
https://doi.org/10.1002/pbc.20499
https://doi.org/10.1542/peds.2004-0436
https://doi.org/10.1542/peds.2004-0436
https://doi.org/10.1053/jpsu.2001.28877
https://doi.org/10.1053/jpsu.2001.28877
https://doi.org/10.1056/NEJM199905063401805
https://doi.org/10.1056/NEJM199905063401805
https://doi.org/10.1001/archderm.141.10.1285
https://doi.org/10.1001/archderm.141.10.1285
https://doi.org/10.1111/j.1365-2230.1986.tb00528.x
https://doi.org/10.1111/j.1365-2230.1986.tb00528.x
https://doi.org/10.1111/ddg.14393
https://doi.org/10.4103/idoj.IDOJ_640_20.PMID:34430462;PMCID:PMC8354390
https://doi.org/10.4103/idoj.IDOJ_640_20.PMID:34430462;PMCID:PMC8354390
https://doi.org/10.1111/bjh.13378
https://doi.org/10.1093/ajcp/aqaa053
https://doi.org/10.1093/ajcp/aqaa011
https://doi.org/10.1093/ajcp/aqaa011
https://doi.org/10.1111/bjd.12479
https://doi.org/10.1111/bjd.12479
https://doi.org/10.1038/sj.jid.5700198
https://doi.org/10.1038/sj.jid.5700198


Page 13 of 13Irrera et al. Italian Journal of Pediatrics  2023, 49(1):33 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

22 cases. J Cancer Res Clin Oncol. 2011;137(2):229–34. https:// doi. org/ 10. 
1007/ s00432- 010- 0874-z. PMID: 20390428.

 32. van Rhee F, Wong RS, Munshi N, Rossi JF, Ke XY, Fosså A, Simpson D, 
Capra M, Liu T, Hsieh RK, Goh YT, Zhu J, Cho SG, Ren H, Cavet J, Bandekar 
R, Rothman M, Puchalski TA, Reddy M, van de Velde H, Vermeulen J, 
Casper C. Siltuximab for multicentric Castleman’s disease: a randomised, 
double-blind, placebo-controlled trial. Lancet Oncol. 2014;15(9):966–74. 
doi: https:// doi. org/ 10. 1016/ S1470- 2045(14) 70319-5. Epub 2014 Jul 17. 
Erratum in: Lancet Oncol. 2014;15(10):417. PMID: 25042199.

 33. Gu L, Ye S. Tocilizumab Cannot prevent the development of bronchiolitis 
obliterans in patients with Castleman disease-associated paraneoplastic 
pemphigus. J Clin Rheumatol. 2019;25(5):e77–8. https:// doi. org/ 10. 1097/ 
RHU. 00000 00000 000675. PMID: 29389687.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s00432-010-0874-z
https://doi.org/10.1007/s00432-010-0874-z
https://doi.org/10.1016/S1470-2045(14)70319-5
https://doi.org/10.1097/RHU.0000000000000675
https://doi.org/10.1097/RHU.0000000000000675

	Paraneoplastic pemphigus and Castleman’s disease: a case report and a revision of the literature
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Results
	The case report
	Literature review
	Patient demography
	Clinical manifestations
	Histological findings and localization of CD
	Treatment
	Outcome

	Discussion and conclusions
	Conclusions
	Acknowledgements
	References


