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1 | INTRODUCTION

| Yan Zhang? |

Meng Pan'

Abstract

Paraneoplastic pemphigus (PNP) is a rare autoimmune bullous disease associated
with an underlying malignancy. The survival rate at 5 years is reported to be as low
as 38%. Thalidomide is a medication with strong anti-inflammatory, immunomodula-
tory, antiangiogenic, and sedative properties. Recently, the successful application of
thalidomide in several dermatological and hematological disorders inspired us to
investigate its potential as an adjuvant treatment for PNP. Here, we report our expe-
rience of trial thalidomide therapy in 14 PNP patients. After treatment of their asso-
ciated tumors, the patients were administered thalidomide (75-100 mg/d) combined
with or without low- to mid-dose oral prednisone. Twelve patients completed the
therapy. Seven patients (58%) achieved complete remission with no relapse, including
two patients who received thalidomide monotherapy. Five patients (42%) died within
1 to 3 months. The 1-year and 2-year survival rates in our case series were 58% and
55%, respectively. The regimen was well tolerated. Although the treatment experi-
ence presented has a limited sample size and no control, our results imply that thalid-
omide may be an effective, safe, and economical treatment option for PNP patients.
Further research is needed to better understand the mechanisms of action of thalido-
mide in PNP.

KEYWORDS

Castleman disease, paraneoplastic pemphigus, thalidomide

such as rituximab. However, none have achieved a satisfactory out-

come in regard to improving the poor prognosis. The underlying

Paraneoplastic pemphigus (PNP) is a life-threatening autoimmune bul-
lous disease associated with an underlying malignancy. The clinical
symptoms are characterized by painful stomatitis and polymorphous
cutaneous lesions mimicking pemphigus vulgaris (PV), pemphigus
foliaceus, bullous pemphigoid (BP), erythema multiforme, and lichen
planus.® The current first-line treatment for PNP is high-dose systemic
corticosteroids following tumor removal or control. Other therapeutic
options include immunosuppressive adjuvants, plasmapheresis,

immunopheresis, intravenous immunoglobulin (IVIg), and biologics

malignancy, severe infections during immunosuppressive therapy, and
bronchiolitis obliterans (BO) lead to relatively high mortality.
Thalidomide is a medication with anti-inflammatory, immuno-
modulatory, antiangiogenic, and sedative properties. To date, it has
been successfully applied in several dermatological, rheumatological,
stomatological, oncological, and hematological disorders.>® Recent
studies inspired us to consider its potential in the treatment of PNP.
First, a phase 2 study demonstrated that an oral thalidomide-
cyclophosphamide  (CTX)-prednisolone

regimen showed good
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efficacy and safety in the treatment of multicentric Castleman dis-
ease, which is the most frequently associated neoplasm in Chinese
PNP patients.*> The therapeutic effect of thalidomide, probably
mediated through its inhibitory action on tumor-associated cyto-
kines, has also been demonstrated in other solid and hematological
malignancies, in which it prevents tumor growth and metastasis.
Second, the beneficial effect of thalidomide in the treatment of
intractable oral erosions in cases of recurrent aphthous ulceration,
Behcet's disease, or lichen planus has raised our interest, as the oral
lesions in patients with PNP are also extended, painful, and resistant
to treatment. Finally, the sedative effect of thalidomide may help
improve sleep quality in PNP patients who suffer from intolerable
pain.>® Thus, we suspect that thalidomide may have multiple advan-
tages as an adjuvant therapeutic modality for PNP. Therefore, we
performed a trial of thalidomide therapy in 14 PNP patients and

2 | MATERIALS AND METHODS

This study was approved by the research ethics committee of Rui Jin
Hospital affiliated with the School of Medicine, Shanghai Jiao Tong
University (Clinical Ethics Approval 61/2014). Fourteen patients
meeting the PNP diagnostic criteria revised by Camisa and Helm®
were recruited for our study from October 2010 to December 2019.
The patients were informed of the potential benefits and risks of tha-
lidomide and gave written consent for its use.

The clinical findings of the patients are summarized in Table 1.
There were nine females and five males with a median age of 40 years

(range: 13-53 years). The median follow-up time was 32.5 months

Associated neoplasms, such as unicentric Castleman disease
(UCD) (n = 8), thymoma (n = 2), follicular dendritic cell sarcoma (n = 2),
and non-Hodgkin's lymphoma (NHL; diffuse large B cell lymphoma)
(n = 1), were found in all patients. Ten patients promptly underwent
tumor resection, but the other three were not eligible for surgery due
to severe respiratory failure or a surgical contraindication. One patient

with NHL received cyclophosphamide, doxorubicin, vincristine, and

Patients were given oral thalidomide at an initial dosage of 75 to
100 mg/d combined with a glucocorticoid at a low to moderate dos-
age (oral prednisone, 0.2-1 mg/kg/d); however, considering their
young ages and relatively mild symptoms, patients 5 and 11 received
thalidomide monotherapy (initial dosage of 75-100 mg/d). Additional
IVIg, immunosuppressive agents, and plasmapheresis were applied
depending on disease severity and treatment response. The dosage of
thalidomide was gradually tapered after a satisfactory response was
obtained and was maintained at the prolonged consolidation dosage

Twelve patients completed the therapy. Therapeutic effects were
evaluated for both mucocutaneous lesions and systematic disease.

Pemphigus disease area index (PDAI) scores were calculated at 0, 6,
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3 | RESULTS

The PDAI scores of the patients showed a trend indicating improve-
ment during the follow-up period (Figure 1). The treatment duration
required for mucocutaneous remission varied from 7 to 18 months
(Figures 2 and 3). Skin lesions achieved complete remission or sig-
nificant improvement in 3 months, while for mucosa damage, more
than half a year was needed. Eight patients (57%) developed BO
1 to 6 months after the onset of disease. Seven patients (58%),
including the patients who received thalidomide monotherapy,
achieved complete remission of their skin lesions and tumors under
the therapy. Five patients (42%) died within 1 to 3 months due to
aggressive respiratory failure (n = 1), sepsis (n = 2), lymphoma
(n = 1), or unknown reasons (n = 1). Notably, these five patients
included four who did not undergo surgery, which highlighted the
paramount importance of the management of the underlying tumor.
The 1-year and 2-year survival rates in our case series were 58%
and 55%, respectively. The mortality rate of the patients with
benign neoplasms was 33%, which was much lower than the rate of
66% for the patients with malignancies. For the subjects who sur-
vived, five with BO were well controlled by inhaled bronchodilators
and corticoids, with remaining mild or no respiratory trouble. All
these patients showed no recurrence under close surveillance and
reached the end of the follow-up period with maintenance with a
minimum dosage of thalidomide (<50 mg/d) and/or prednisone
(<10 mg/d). One patient was able to go off the medication and
experienced no relapse during the 2-year follow-up period
(patient 7).

On the other hand, we observed good tolerance of thalidomide in
most patients. Three patients experienced slight adverse effects dur-
ing the treatment, including numbness of limbs (n = 2, patients 1 and
13) and facial erythema (n = 1, patient 14). Symptoms were spontane-
ously relieved after thalidomide therapy was discontinued. Patient
1 restarted thalidomide treatment without any discomfort after a
pause of several months. The others were prescribed alternating CTX

and IVIg. Patient 13 responded well to the therapy, while patient

PDAI Scores Following Treatment with Thalidomide

100:
Patient 1 -@ Patient 8
80
Patient 2 ->¢ Patient 9
[ Patient 3 ¢ Patient 10
g 603 . .
A 3 Patient 4 Patient 11
4 | Patient 5 Patient 12
o 40
o >¢ Patient 6
-® Patient 7
20~
- 6 12 24
Months following therapy
FIGURE 1 Pemphigus disease area index scores following

treatment with thalidomide

14 demonstrated relatively stable disease except for persistent oral

erosions.

4 | DISCUSSION

Although the pathogenesis of PNP remains unknown, it seems plausi-
ble that both antibody-mediated immunity and cell-mediated immu-
nity play key roles. One hypothesis is that tumor antigens can act as a
trigger of cell-mediated interface dermatitis and subsequent progres-
sive humoral autoimmunity. The epitope-spreading phenomenon
gives rise to the presence of various autoantibodies, including anti-
bodies against plakin family proteins, desmocollins, desmogleins, and
alpha 2-macroglobulin-like protein 1.7

Therefore, treatment of PNP has two goals: (a) removal or con-
trol of the underlying tumor and (b) suppression of dysregulated
autoimmunity. For patients with benign underlying solid tumors, sur-
gery alone can sometimes produce large improvements by decreas-
ing circulating autoantibody levels. However, refractory stomatitis
and systematic complications may still be present in most postoper-
ative patients, as well as those who cannot undergo surgery, who
respond poorly to the conventional therapy of high-dose
corticosteroids.’

Prior use of thalidomide in pemphigus and pemphigoid groups,
namely, PV, BP, cicatricial pemphigoid, and Hailey-Hailey pemphigus,
has been reported to be effective.’® Three sporadic previous cases of
PNP with UCD were also treated with thalidomide as part of the
immunomodulatory therapy applied. Two of these patients obtained
satisfactory outcomes, while one died from respiratory failure.}*"*3

Our study is the first case series report concerning thalidomide in
the treatment of PNP. We preliminarily achieved favorable results,
producing disease control, a reduced mortality rate, and few adverse
effects. A multicenter retrospective cohort study in France reported
1-year, 2-year, and 5-year survival rates of 49%, 41%, and 38%,
respectively.14 Another single-center cohort study from China
reported much higher survival rates in the PNP patient group with
Castleman disease, which were 76.9% and 57.6% at 1 and 3 years,
respectively. These patients received standard treatment with IVIg
and corticosteroids in combination with surgical tumor removal.*® This
difference may result from a different spectrum of underlying dis-
eases. In our series, patients with UCD had a more favorable progno-
sis, especially those who underwent surgery, which is consistent with
previous studies. All postoperative patients with UCD receiving thalid-
omide therapy with or without relatively low-level corticosteroids
achieved stable symptom-free remission, except for mild respiratory
problems (follow-up period ranging from 30 to 79 months). Therefore,
we speculate that thalidomide improves the prognosis and quality of
life of PNP patients, especially those with Castleman disease who
undergo surgery.

In our series, the incidence of BO was 57% and the mortality due
to respiratory failure among these patients was 12.5%, which was
similar to the data reported in another Chinese PNP series.’® How-

ever, another American study of PNP patients with Castleman disease
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FIGURE 2 Painful mucosal
erosions with effusion in patient 11.
(A, B) Significant improvements were
seen after 1-month (C, D) and
6-month (E, F) courses of thalidomide
monotherapy

FIGURE 3 Severe pemphigus vulgaris-like lesions on the hand of a patient before treatment. (A) Lesions were significantly relieved under
thalidomide therapy combined with low-dose prednisone for 3 (B) and 6 months (C)

showed that BO developed in 26 of 28 patients and caused fatal out- tumors of PNP are heterogeneous, but also the incidence and out-
come due to respiratory failure in 22 patients.** It can be seen that in come of BO seem to be different. Therefore, further multicenter

Eastern and Western countries, not only the commonly underlying research is needed to investigate the distinct disease pattern.
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Our study had some limitations in terms of the small sample size,
single-center design, and lack of a control group. However, due to the
fatal prognosis of PNP, given humanitarian considerations, rigorous
design of clinical trials is challenging to implement. Despite these limi-
tations, we believe that thalidomide adjuvant therapy has prospects
for further application and research.

Although the mechanism is still elusive, previous studies have
suggested that thalidomide exerts strong anti-inflammatory and
immunomodulatory effects by inhibiting various cytokines, including
tumor necrosis factor-a, vascular endothelial growth factor, interleu-
kin (IL)-6, IL-1, IL-12, and IL-10, and interferon-y, and possibly nuclear
factor-xB.>® Among these cytokines, IL-6 and IL-10 were reported to
be present at elevated levels in PNP patient serum.'”-*® In addition,
for associated tumors, thalidomide may downregulate the expression
of vascular endothelial growth factor, which is essential for tumor
growth and dissemination.? IL-6 is also believed to play an essential
role in Castleman disease.* Together, these findings may establish a
theoretical basis for including thalidomide in the treatment of PNP.

Thus, we recommend a therapeutic regimen based on the applica-
tion of thalidomide with low- to mid-dose prednisone. Although the
presented work is a small-sample treatment experience, our observa-
tions imply that thalidomide could be an effective, safe, and economi-
cal treatment option for PNP patients. Further research is needed to
confirm this conclusion and better understand the mechanisms of
action of thalidomide in PNP.

CONFLICT OF INTEREST

The authors declare no potential conflict of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Jingying Wang "2 https://orcid.org/0000-0001-6378-7814

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(25):1729-1735.

2. Franks ME, Macpherson GR, Figg WD. Thalidomide. Lancet. 2004;
363(9423):1802-1811.

3. Mercurio A, Adriani G, Catalano A, et al. A mini-review on thalido-
mide: chemistry, mechanisms of action, therapeutic potential and
anti-angiogenic properties in multiple myeloma. Curr Med Chem.
2017;24(25):2736-2744.

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Camisa C, Helm TN. Paraneoplastic pemphigus

. Zhang L, Zhao A, Duan M, et al. Phase 2 study using oral thalidomide-

cyclophosphamide-prednisone for idiopathic multicentric Castleman
disease. Blood. 2019;133(16):1720-1728.

. Wang J, Zhu X, Li R, et al. Paraneoplastic pemphigus associated with

Castleman tumor: a commonly reported subtype of paraneoplastic
pemphigus in China. Arch Dermatol. 2005;141(10):1285-1293.

is a distinct
neoplasia-induced autoimmune disease. Arch Dermatol. 1993;129(7):
883-886.

. Ohzono A, Sogame R, Li X, et al. Clinical and immunological findings

in 104 cases of paraneoplastic pemphigus. Br J Dermatol. 2015;173
(6):1447-1452.

. Bowen GM, Peters NT, Fivenson DP, et al. Lichenoid dermatitis in

paraneoplastic pemphigus: a pathogenic trigger of epitope spreading?
Arch Dermatol. 2000;136(5).652-656.

. Paolino G, Didona D, Magliulo G, et al. Paraneoplastic pemphigus:

insight into the autoimmune pathogenesis, clinical features and ther-
apy. Int J Mol Sci. 2017;18(12).2532.

Zhang B, Mao X, Zhao W, Jin H, Li L. Successful treatment with tha-
lidomide for pemphigus vulgaris. Ther Adv Chronic Dis. 2020;11:
2040622320916023.

Nikolskaia O, Nousari C, Anhalt G. Paraneoplastic pemphigus in asso-
ciation with Castleman's disease. Br J Dermatol. 2003;149:1143-
1151.

Miltenyi Z, Toth J, Gonda A, Tar I, Remenyik E, llles A. Successful
immunomodulatory therapy in Castleman disease with paraneoplastic
pemphigus vulgaris. Pathol Oncol Res. 2009;15(3):375-381.

Wolff H, Kunte C, Messer G, et al. Paraneoplastic pemphigus with
fatal pulmonary involvement in a woman with a mesenteric
Castleman tumour. Br J Dermatol. 1999;140:313-316.

Leger S, Picard D, Ingen-Housz-Oro S, et al. Prognostic factors of par-
aneoplastic pemphigus. Arch Dermatol. 2012;148(10):1165-1172.
Dong Y, Wang M, Nong L, et al. Clinical and laboratory characteriza-
tion of 114 cases of Castleman disease patients from a single centre:
paraneoplastic pemphigus is an unfavourable prognostic factor. Br J
Haematol. 2015;169(6):834-842.

Zhang J, Qiao QL, Chen XX, et al. Improved outcomes after complete
resection of underlying tumors for patients with paraneoplastic pem-
phigus: a single-center experience of 22 cases. J Cancer Res Clin
Oncol. 2011;137(2):229-234.

Nousari HC, Kimyai-Asadi A, Anhalt GJ. Elevated serum levels of
interleukin 6 in paraneoplastic pemphigus. J Invest Dermatol. 1999;
112(3).396-398.

Lee SH, Hong WJ, Kim SC. Analysis of serum cytokine profile in pem-
phigus. Ann Dermatol. 2017;29(4):438-445.

How to cite this article: Wang J, Zhang Y, Pan M. Thalidomide
as a potential adjuvant treatment for paraneoplastic
pemphigus: A single-center experience. Dermatologic Therapy.
2020;33:e14353. https://doi.org/10.1111/dth.14353



https://orcid.org/0000-0001-6378-7814
https://orcid.org/0000-0001-6378-7814
https://doi.org/10.1111/dth.14353

	Thalidomide as a potential adjuvant treatment for paraneoplastic pemphigus: A single-center experience
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	3  RESULTS
	4  DISCUSSION
	  CONFLICT OF INTEREST
	  DATA AVAILABILITY STATEMENT

	REFERENCES


