
• Multi-center cross-sectional study including 34 patients with NXG diagnosed at Brigham and Women’s 
and Massachusetts General Hospitals (2000-2018), the University of Iowa Hospitals and Clinics 
(2000-2018), and the University of Pennsylvania Health System (2008-2018).

• Systematic review including 201 NXG cases published in the Cochrane, Ovid EMBASE, PubMed, and 
Web of Science databases. 

• Consensus exercise among 8 board-certified dermatologists. 

• Necrobiotic xanthogranuloma (NXG) is 
a non-Langerhans cell histiocytosis.1,2

• The literature is limited to case reports 
and small studies, and diagnostic 
criteria are lacking.3-5

DISCUSSIONBACKGROUND

• This is a retrospective study, creating a 
potential for information bias.

• The tertiary care setting may limit 
generalizability.

• A standardized data collection tool was 
used to minimize variability; however, 
data were collected from physician 
notes, creating the potential for 
inconsistent reporting.

• Data collected at initial presentation to 
the tertiary academic referral center 
may differ from initial presentation.

• Response data are limited by inability to 
determine individual outcomes for 
concurrent treatments.
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Figure 1: Clinical Presentation.
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RESULTS

METHODS

Figure 2: Histopathology. 
H&E 4x and 20x. Gram, Grocott, and FITE special stains were negative. 

Characteristic N = 235
Age at diagnosis, y

Mean (SD)* 61.8 (14.2)
Sex, No. (%)

Female
Male

147/235 (62.6)
88/235 (37.4)

Race, No. (%)
Whitea

Asian
Black or African American

78/90 (87)
11/90 (12)
1/90 (1)

Paraproteinemia, No. (%)b

IgG-κ
IgG-λ
IgM
IgA
Polyclonal
Unspecified

193/235 (82.1)
117/235 (50.0)
49/235 (20.8)

5/235 (2.1)
2/235 (0.8)
8/235 (3.4)

12/235 (5.1)
Malignant condition, No. (%)c

Multiple myeloma
Lymphoma
Leukemia
Breast cancer
Rectal cancer
Waldenstrom macroglobulinemia

59/235 (25.1)
33/235 (14.0)
15/235 (6.4)
8/235 (3.4)
1/235 (0.4)
1/235 (0.4)
1/235 (0.4)

a One patient was identified as being of Hispanic or Latino ethnicity.
b The timing of paraproteinemia relative to NXG was antecedent in 13 of 24 patients 
(54%), concurrent in 6 of 24 individuals (25%), and subsequent in 4 of 24 patients 
(17%).
c The timing of multiple myeloma relative to NXG was subsequent in 5 of 5 patients 
(100%) at a time interval of up to 5.7 years (median
[range], 2.4 [0.1-5.7] years). The timing of lymphoma and leukemia relative to 
necrobiotic xanthogranuloma was antecedent in 3 of 3 patients (100%).

Treatmenta Response rate, No./Total No. (%) (N = 34)
Intravenous immunoglobulin 9/9 (100)

Antimalarial 4/5 (80)

Intra-lesional kenalog 6/8 (75)

Surgeryb 3/4 (75)

Chemotherapy (alkylating agents, antimetabolites, and/or proteasome inhibitors) 8/12 (67)

Lenalidomide or thalidomide 5/8 (63)
a Treatments with response reported in less than 10% of patients were antibiotics (topical and systemic), calcineurin inhibitors (topical and intralesional), corticosteroids (topical and 
systemic), dapsone, electron beam radiation, lasers (carbon dioxide and pulsed dye), nitrogen mustard (topical), pentoxifylline, rituximab, and stem cell transplants.
b One of the 4 patients relapsed after a complete response.

Table 1: Demographics and comorbidities

Table 3: Treatment response for NXG in the multicenter cohort

• The overall rate of paraproteinemia 
and/or malignant condition was 83.8% 
and evolution of paraproteinemia into 
multiple myeloma occurred up to 5.7 
years after NXG presentation in the 
multicenter cohort, highlighting the 
importance of long-term hematologic 
surveillance.

• Cutaneous lesions are heterogeneous 
and may be painful or pruritic.

• The eye is the leading site of 
extracutaneous involvement and 
ophthalmology referral should be 
considered.

• Intravenous immunoglobulin may be a 
promising treatment for NXG.

• The proposed diagnostic criteria may 
advance clinical research and should be 
validated.

LIMITATIONS

Characteristic N = 235
Primary lesions, No. (%)a

Papules and/or plaques
Nodules

163/212 (76.7)
52/212 (24.5)

Color, No. (%)a

Yellow or orange
Red or pink
Brown
Purple

113/187 (60.4)
45/187 (24.1)
28/187 (14.9)
21/187 (11.3)

Symptoms, No. (%)a

Pain
Pruritus

27/88 (30.7)
15/88 (17.0)

Distribution, No. (%)a

Periorbital
Other face
Trunk
Extremities
Within a scar

130/219 (59.4)
50/219 (22.8)
116/219 (53.0)
123/219 (56.2)

12/219 (5.5)
Extracutaneous involvement, No. (%)a,b

Eye
Gastrointestinal tract
Liver

34/235 (14.5)
5/235 (2.1)
5/235 (2.1)

Abnormal laboratory test results, No. (%)
Low HDL-C
Low C4
Cryoglobulinemia
Low 25-OH-D

14/59 (24)
33/54 (61)
9/39 (23)
4/11 (36)

Table 2: Clinical features• To evaluate the demographics, 
comorbidities, clinical features, and 
treatment response of NXG

• To propose diagnostic criteria

OBJECTIVES

Major criteria
1. Cutaneous papules, plaques, and/or nodules, most often yellow or orange in color.
2. Histopathological features demonstrating palisading granulomas with lymphoplasmacytic infiltrate and zones of necrobiosis. Characteristic 

features that are variably present include cholesterol clefts and/or giant cells (Touton or foreign body).
Minor criteria
1. Paraproteinemia, most often IgG-κ, plasma-cell dyscrasia, and/or other associated lymphoproliferative disorder.
2. Periorbital distribution of cutaneous lesions.

Box: Diagnostic criteria for NXGa

a Categories are not mutually exclusive.
b Sample sizes cannot be reliably reported because of the heterogeneity of evaluation 
of extracutaneous sites for involvement with NXG. The exception was the rate of eye 
involvement in patients evaluated by ophthalmology in the multicenter cohort, which 
was 4 of 15 patients (27%). Extracutaneous involvement reported in less than 2% of 
patients: heart, lung, lymphoreticular system, parotid gland, brain, and muscle.

a Both major criteria and at least 1 minor criterion are required for diagnosis, applicable only in the absence of foreign body, infection, or other identifiable cause.


