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Abstract

Reactive granulomatous dermatitis (RGD) is a rare
dermatosis with a variety of cutaneous
manifestations unified by a dermal granulomatous
infiltrate on histology. Rheumatoid arthritis and
autoimmune disease are classic associations, but an
increasing number of cases have been attributed to
covert malignancy. Only 41 cases of paraneoplastic
RGD have been documented to our knowledge and
we present an additional case that manifested eight
months prior to the diagnosis of ovarian cancer and
clinically mimicked morphea. Histopathologic
examination identifying palisaded CD68+ cells and
collagen degeneration are helpful in diagnosing this
entity which may mimic a host of other cutaneous
processes, including metastatic disease. Cancer-
directed therapies have been successful in clearing
paraneoplastic RGD with or without the addition of
corticosteroids, as RGD severity may be driven by the
underlying malignancy. This case highlights the
importance of utilizing histopathology to confirm the
diagnosis given its nonspecific clinical findings, as
well as the importance of considering malignancy
and metastatic disease in patients diagnosed with
RGD regardless of their cancer history.
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Introduction

Reactive granulomatous dermatitis (RGD)
encompasses a spectrum of rare cutaneous reactions
with a variety of morphologies characterized by a

granulomatous infiltrate within the dermis [1,2].
Palisaded  neutrophilic and  granulomatous
dermatitis (PNGD) and interstitial granulomatous
dermatitis (IGD) were initially described as distinct
dermatoses based on unique clinical and histologic
features [1-2]. However, significant overlap in clinical
presentation and histopathologic features were
observed as more cases were identified, suggesting
these two entities were poorly defined by earlier
classifications and more likely driven by a similar
disease process [1,2]. Although commonly attributed
to connective tissue and autoimmune diseases,
etiologies of reactive granulomatous dermatitis also
include drugs and malignancy [1-17]. Herein, we
review cases of paraneoplastic  reactive
granulomatous dermatitis and describe a patient
that developed RGD eight months prior to a
diagnosis of ovarian cancer and markedly improved
following treatment with chemotherapy.

Case Synopsis

A 66-year-old woman without significant medical
history presented to the dermatology clinic for
evaluation of an asymptomatic rash on her left
abdomen that had been present for three months. It
had not changed in appearance or size since it
initially arose. The patient denied pruritus or pain.
She had no similar prior cutaneous eruptions or
autoimmune disease and denied any recent
medication changes. She initially presented to her
primary care physician who ordered Lyme serologies
and  provided topical clotrimazole and
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Figure 1. Interstitial granulomatous dermatitis. The punch
biopsy demonstrates perivascular lymphocytic inflammation and
interstitial histiocytes with mucin deposition. H&E, 20x.

betamethasone with no improvement. Upon
dermatologic evaluation, the patient was found to
have a well-defined, round and indurated plaque
with lilac erythema on her left abdomen (Figure 1).
A punch biopsy was performed to rule out morphea
or Lyme disease.

Histopathology revealed perivascular and interstitial
dermatitis with mild interstitial edema and mucin
deposition. Mild sclerotic dermal changes were
present with an infiltration of lymphocytes and
histiocytes (Figure 2). Although these findings were
not specific, the differential diagnosis included early
morphea, granulomatous dermatitis, and much less
likely, Lyme disease given the clinical correlation.

Lyme IgG and IgM were negative. The rash remained
stable despite a 21-day course of oral doxycycline
100mg twice daily along with fluocinonide ointment.
On follow up five months after initial presentation to
the dermatology clinic, the patient stated the plaque
had grown in size and become slightly more “firm.”
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Figure 2. Interstitial granulomatous dermatitis: CD68
immunostaining highlights interstitial histiocytes in the mid
reticular dermis, 100x.

Figure 3. Interstitial granulomatous dermatitis as a round,
indurated lilac-erythematous plaque on the left abdomen eight
months prior to diagnosis of ovarian cancer.

No new lesions developed and she remained
asymptomatic. Physical examination findings were
unchanged from the initial visit. The patient
remained on topical corticosteroids with persistence
of cutaneous findings.

Eight months after initial presentation, the patient
was diagnosed with left-sided ovarian epithelial
carcinoma after experiencing episodes of left lower
quadrant pain that prompted further investigation.
The specimen was reexamined,and CD68
immunostaining revealed admixed interstitial
histiocytes alongside other inflammatory cells.
Immunostaining for pancytokeratin did not reveal
any epithelial cells within the dermis to suggest
cutaneous metastasis (Figure 3). As the patient
underwent chemotherapy with carboplatin and
paclitaxel, the abdominal plaque decreased in size
with a notable reduction in erythema (Figure 4).
Given these findings, the diagnosis was most
consistent with paraneoplastic reactive
granulomatous dermatitis, IGD-type secondary to
ovarian cancer.

Case Discussion

The term reactive granulomatous dermatitis (RGD)
was proposed by Rosenbach et al. to unify PNGD,
IGD, interstitial granulomatous drug reaction, and
other granulomatous cutaneous reactions [1].
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Figure 4. Interstitial granulomatous dermatitis of the left
abdomen with a notable reduction in erythema and plaque size
after initiation of chemotherapy.

Features shared by these once-considered unique
processes has led to the use of the unifying term,
whereas more classic presentations have been
considered subtypes, such as RGD, IGD type [1].

Clinical presentation

Interstitial granulomatous dermatitis was first
described in 1993 by Ackerman et al. and grew to
encompass a diverse array of clinical presentations
[3-10]. Although IGD may be painful or pruritic, the
majority of cases are asymptomatic [5,7].
Manifestations include annular lesions, red to purple
firm nodules, or flesh-colored, pigmented, or
erythematous papules [3-5]. Distribution is usually
symmetrical, involving the lateral trunk, proximal
extremities, groin, or buttocks [3-5]. Subcutaneous
linear nodules known as “the rope sign” were
considered pathognomonic, but they have only
been reported in 10% of cases [57]. In fact,
subcutaneous linear nodules have been observed in
case reports of PNGD [1].

Palisaded  neutrophilic and  granulomatous
dermatitis was initially described in 1994 by Chu et
al. with manifestations including symmetric papules
of extensor surfaces of upper extremities most
commonly in females with systemic disease [1,4].
Lesions ranged from smooth to umbilicated,
ulcerated, or crusted. Colors ranged from that of the
patient’s normal, unaffected skin to erythematous

[1,4]. Since its initial description, several morphologic
variants have emerged, leading to reliance on
histopathology for definitive diagnosis [1]. Urticarial,
edematous, and erythematous plaques, patches, and
nodules with a variety of shapes ranging from
annular to linear have been reported outside the
typical areas of distribution, such as the lower
extremities and head [1,4]. Although papules on the
extensor surfaces were once considered
characteristic of PNGD, they have been reported in
cases of IGD [1].

Histopathology

On histopathology, PNGD and IGD host a
granulomatous infiltrate [1]. Histologic features of
PNGD vary depending on the age of the lesion [ 15-
18]. Early histologic changes include leukocytolastic
vasculitis and a diffuse neutrophilic infiltrate before
the development of palisading granulomas, CD68+
histiocytes, fibrin deposition, collagen degeneration,
and neutrophilic karyorrhexis [1,2]. The interstitial
granulomatous subtype of RGD is characterized by
palisading CD68+ histiocytes, degenerating
collagen, and a dense, diffuse interstitial infiltrate
that may include neutrophils and eosinophils [5,6].
Typically, the absence of vasculitis has been used to
differentiation IGD from PNGD and the absence of
mucin has differentiated both from granuloma
annulare [1-2]. It has been suggested that PNGD and
IGD may represent the same disease process in
different points in time, whereas the perivascular
infiltrate and vasculitic changes seen in PNGD may
precede the more diffuse dermal infiltrate observed
in IGD [1,2].

Pathophysiology

The underlying pathophysiology of RGD is not fully
understood, but it is thought to be due to a delayed
hypersensitivity reaction or an underlying
inflammatory  disorder that drives chronic
perivascular immune complex deposition in dermal
vessels [1,5,9]. This leads to a slow but persistent
obstruction of small vessels that results in collagen
break-down and the changes seen on
histopathology [1,5].
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Etiology and review of paraneoplastic cases

Interstitial granulomatous dermatitis and PNGD
were both strongly associated with autoimmune
disease, such as rheumatoid arthritis (IGD) and
connective tissue disease (PNGD), [1]. Since their
description, RGD has been increasingly reported as a
paraneoplastic phenomenon that may precede the
diagnosis of an underlying hematologic or solid
organ malignancy [1-35]. Forty-two cases of
paraneoplastic reactive granulomatous dermatitis,
including our own, have been reported in the
literature to our knowledge [7-35]. Eighteen were
reported as IGD, eleven as PNGD, and thirteen as
cases of granulomatous dermatitis not otherwise
specified [7-35]. Tables 1-3 outline the reported
cases in the literature of paraneoplastic RGD, IGD
type, RGD, PNGD type, and RGD, not specified type.

The majority of reported cases have involved
hematologic malignancies and lymphoma [12,14-
35], whereas only eight cases, including the present,
have involved solid organ malignancies [7-10,13].
Cases of granulomatous dermatitis not otherwise
specified and the PNGD subtype all involved
hematologic malignancies or lymphoma, with
myelodysplastic syndrome (MDS) being the most
common [12,14-35]. All reports of solid organ
malignancies have been associated with the IGD
subtype [7-10,13]. However, the majority of IGD
cases (10/18) involved hematologic malignancies [7-
10,13]. Reactive granulomatous dermatitis has
predominantly affected females more than males in
a 3:1 ratio, but paraneoplastic cases appear more
evenly split with 22 cases involving males and 20
cases involving females [1,7-35].

Evidence from several cases underscores that RGD
may serve as a harbinger for incipient malignancy.
Our patient presented with RGD on her left abdomen
eight months prior to her diagnosis of ovarian
cancer. Six additional cases of paraneoplastic IGD
preceded the diagnosis of malignancies, including
lymphomas, esophageal cancer, acute leukemia, and
multiple myeloma [9,14,15,17,18]. One case
presented in a patient with a history of MDS, but the
eruption preceded leukemic transformation
suggesting that RGD may mirror disease severity

[14]. Similarly, three cases of PNGD preceded the
diagnoses of acute myelomonocytic leukemia,
multiple myeloma, lymphocytic lymphoma, and
chronic myelomonocytic leukemia [24,26,27]. Four
cases of unspecified granulomatous dermatitis
preceded diagnoses of MDS and leukemias, with two
cases occurring prior to acute leukemic
transformation in patients with histories of MDS [32,
35-37]. In 1993, Vestey et al. reported two cases of
granulomatous reactions (an atypical granuloma
annulare and a sarcoid-like reaction) that preceded
leukemic transformation from MDS [38]. The
diagnosis of RGD has preceded the diagnosis of
malignancy in as little as three months and as long as
two years [7-35].

However, not all cases of paraneoplastic RGD
precede the diagnosis of a neoplasia, with several
cases presenting at the same time or years after the
diagnosis of malignancy. Twelve cases of patients
presenting with RGD led to simultaneous
investigation and diagnosis of an underlying
malignancy [11,13,16,19,21-25,30,34]. Nine cases
were reported in which RGD was diagnosed up to 12
years after a diagnosis of  malignancy
[8,12,20,28,29,31,32].

Successful treatments of paraneoplastic RGD have
included both topical and systemic corticosteroids,
antineoplastic therapies, and various combinations
[7-38].1n 1998, Schrekenberg et al. reported a case of
a 62-year-old man who developed an inflammatory
plaque of the lower extremity consistent with RGD
along with symptoms confirmed to be due to
squamous cell carcinoma of the lung [13]. The
patient underwent surgical excision of his lung
tumor,and his RGD, IGD type resolved completely
within four weeks [13]. Other cases have further
suggested that RGD may be a cutaneous reflection of
underlying malignancy severity or tumor burden,
with successful anti-neoplastic therapies including
bone marrow transplantation and chemotherapy
leading to concomitant resolution of RGD and cancer
remission [12,13,15-17,21,30,38].

This association is exemplified by a patient with
esophageal cancer whose RGD did not respond to
systemic  corticosteroids or tumor directed
chemotherapy and radiation therapy [7]. The patient
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ultimately expired due to his malignancy, which may
indicate his treatment refractory RGD mirrored his
treatment refractory carcinoma.

Topical and systemic corticosteroids have had
various success rates in clearing RGD lesions. A 44-
year-old woman developed indurated erythematous
plaques on her extremities and trunk consistent with
RGD, IGD type, two years after the diagnosis and
treatment of breast cancer [10]. Systemic
corticosteroids led to complete resolution of her
lesions 18 weeks after initiation of therapy [10].
However, such treatments not directed at the
neoplasia may be better suited as adjuvants.

Twenty of the 42 paraneoplastic cases reported
exhibited complete resolution of RGD [7-38]. Of
these 20 cases, 15 were given anti-neoplastic
treatments with or without corticosteroids [12,13,15-
17,19,21,25,27,30,31,36,38]. Two patients with
endometrial cancer and breast cancer achieved
resolution of RGD with systemic corticosteroids
alone, but it is important to note the latter presented
with RGD two vyears after the diagnosis and
treatment of breast cancer [9-10]. One patient with
multiple myeloma achieved complete remission of
his RGD after treatment with bisphosphonates [18].
A patient with IgA monoclonal gammopathy
achieved complete resolution without any treatment
[9] and a patient who developed RGD 1.8 years prior
to the diagnosis of Hodgkin lymphoma achieved
complete resolution of RGD without treatment and
prior to the cancer diagnosis [9].

Anti-neoplastic therapies appear to be the most
promising treatment. A case of RGD, IGD type, due to
undiagnosed myelodysplastic syndrome (MDS)
recurred  after  treatment  with  systemic
corticosteroids but completely resolved following
initiation of MDS-targeted-chemotherapy [15].
Another case of RGD, IGD type, presented two years
prior to the diagnosis of MDS with progression to
acute myelocytic leukemia [35]. The lesions persisted
despite treatment with hydroxychloroquine, topical
corticosteroids, and intramuscular corticosteroids

[35]. Once the malignancy was identified, the patient
showed improvement in his RGD following initiation
of chemotherapy [35]. A patient with chronic
lymphocytic leukemia prior to RGD diagnosis was
treated with intralesional and topical corticosteroids
without response [12]. However, initiation of
chemotherapy led to complete resolution of RGD
and remission of chronic lymphocytic leukemia
within 6 months [12].

Although RGD may be a paraneoplastic process, it is
important to consider cutaneous metastasis in
patients with cancer history or those at increased risk
presenting with RGD-like lesions. Cutaneous
metastases may mimic the histological appearance
of RGD, as Hartman et al. reported three cases of
cutaneous metastases with palisading atypical cells
[39]. Immunohistochemical analysis with stains for
pancytokeratin or epithelial membrane antigen can
help differentiate cutaneous metastasis from RGD
and more benign entities [39].

Conclusion

Our case highlights a rare etiology of an already
uncommon condition. Although RGD has a broad
variety of clinical manifestations, it is important to
utilize dermatopathology analysis and
immunohistochemistry to achieve the correct
diagnosis and rule out aggressive mimics or other
dermatidides. Given the increasing reported cases of
paraneoplastic RGD, it may be warranted to
investigate possible underlying malignancy in older
patients diagnosed with IGD without arthritis or
autoimmune disease. Increased cancer surveillance
to rule out recurrence should also be considered in
patients who present with RGD and remote histories
of cancer, even if successfully treated. Further
investigation is needed to better understand the
relationship between malignancy and IGD.
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Table 1. Association of reactive granulomatous dermatitis, interstitial type and malignancy.

Author(s) year

Associated
malignanc

Gender

IGD
morphology
and
distribution

Timing of
IGD
diagnosis
relative to
malignanc

Treatment

Outcome of IGD

Schrekenberg
1998 [13]

Busquets-
Perez 2006 [10]

Swing 2008
[11]

Peroni 2012 [9]

Peroni 2012 [9]

Peroni 2012 [9]

Peroni 2012 [9]

Peroni 2012 [9]

Squamous
cell
carcinoma of
the lung

Breast cancer

Acute
promyelocytic
leukemia

Breast cancer

Endometrial
cancer

Squamous
cell
carcinoma of
the
hypopharynx

IgA
monoclonal
gammopathy

Hodgkin
lymphoma

62

44

28

56

47

60

69

67

Inflammatory
plaque on
proximal
lower
extremity
Large
indurated,
erythematous
plagues on
lateral trunk
and
extremities
Symmetric
erythematous,
indurated
plagues on
hips and
proximal
lower
extremity
Symmetrical
papules and
plagues on
upper and
lower
extremities
Symmetrical
papules and
plagues on
upper
extremities
Symmetrical
erythematous
plagues on
trunk and
upper
extremities
Symmetrical
erythematous
plagues on
trunk and
upper
extremities

Diffuse
erythematous
macules

Simultaneous
presentation
and diagnosis
of IGD and
lung cancer

IGD
diagnosed 2
years after
breast cancer
diagnosis and
treatment

Simultaneous
presentation
and diagnosis
of IGD and
APML

Not specified*

Not specified*

Not specified*

Not specified*

IGD
diagnosed 1.8
years prior to
diagnosis of
Hodgkin
lymphoma

Surgical
excision of
primary tumor

Systemic
steroids

Multidrug
regimen for
leukemia, not
specified

Systemic
steroids

Systemic
steroids

Systemic
steroids
Chemotherapy
Radiation
therapy

None

None

Complete resolution 4
weeks after treatment

Complete resolution
18 weeks after
treatment

No response

Partial resolution 4
weeks after treatment

Complete resolution
24 weeks after
treatment

Complete resolution
4 weeks after
treatment

Complete resolution
12 weeks after
diagnosis of IGD

Complete resolution
36 weeks after
diagnosis of IGD
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Almagro 2013
(37]

Cornejo 2013
[14]

Pastsinakidis
2014 [15]

Choi 2014 [16]

Michailidou
2014 [17]

Thompson
2015[18]

Riaz 2016 [12]

Esophageal
cancer

Myelodysplastic
syndrome

Myelodysplastic
syndrome

Anaplastic
large cell
lymphoma

Diffuse large
B-cell
lymphoma

Multiple
myeloma

Chronic
lymphocytic
leukemia

67

77

73

42

56

50s

66

Symmetrical
erythematous,
annular
plagues on
lateral trunk
and upper
extremities

Diffuse
erythematous
macules and
papules on
extremities
and turn

Symmetric
erythematous
annular, and
urticarial
plagues on
trunk,
proximal
lower
extremities,
and upper
extremities

Erythematous
to violaceous
patches on
the back and
extremities

Symmetric,
erythematous
papule and
plagues on
the trunk

Symmetric,
erythematous
to violaceous
patches and
plagues on
upper back,
and upper
extremities
Violaceous,
annular
plague on
proximal
lower
extremity and
pink,

IGD
diagnosed 3
months prior
to diagnosis
of esophageal
cancer

IGD-like
eruption
diagnosed
after MDS but
prior to
transformatio
n to acute
leukemia and
leukemia
cutis

IGD
diagnosed
prior to
diagnosis of
myelodysplasti
csyndrome

Simultaneous
diagnosis of
IGD and
anaplastic
large cell
lymphoma
IGD
presented
prior to
diagnosis of
diffuse large
B-cell
lymphoma

IGD
diagnosed
prior to
diagnosis of
myeloma

IGD
diagnosed 6
years after
diagnosis of
chronic
lymphocytic
leukemia

Systemic
steroids
Chemotherapy
(cisplatin and
5-fluorouracil)
Radiation
therapy

Azacitidine

Chemotherapy
(5-azacytidine)

Chemotherapy
(cyclophospha
-mide,
doxorubicin,
vincristine, and
etoposide)

Chemotherapy
(R-CHOP)

Bisphosphonat
e

Chemotherapy
(bendamustine
and rituximab)

IGD spread, tumor
growth halted. Patient
declined further
treatment and expired
1 year after
presentation

No response to initial
treatment, and the
patient expired

Complete resolution
16 weeks after
treatment

Complete resolution
after treatment

Complete resolution
after treatment

Complete resolution®

Complete resolution
24 weeks after
treatment
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Kim 2017 [8]

Cases-Merida
2018 [19]

Present Case

Prostate
cancer

Chronic
myelo-
proliferative
disorder

Ovarian
carcinoma

86

56

66

subcutaneous
plagues on
the trunk and
upper
extremity.
Multiple
irregular,
erythematous
to brown
patches on
back
Erythematous
papules of
neck, trunk,
and
extremities

Erythematous,
indurated
plaque on the
trunk

IGD
diagnosed
after
diagnosis of
prostate
cancer
Simultaneous
presentation
and diagnosis
of IGD and
cMPD

IGD
presented 8
months prior
to diagnosis
of ovarian
carcinoma

Systemic
Steroids
Chemotherapy
(Bicalutamide
and Triptorelin
Acetate)

Imatinib

Chemotherapy
(carboplatin
and paclitaxel)

“Marked
improvement” 4
weeks after treatment

Complete resolution 8
weeks after treatment

Partial resolution
following treatment

*Peroni et al report presentation of IGD in “close temporal association with the diagnosis of neoplasia” without specifying if this preceded or
followed cancer diagnosis.

*Length of treatment leading to resolution not listed.

APML, acute promyelocytic leukemia; cMPD, chronic myeloproliferative disorder; IGD, interstitial granulomatous dermatitis; R-CHOP, rituximab,

cyclophosphamide, doxorubicin, vincristine, prednisone.
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Table 2. Association of reactive granulomatous dermatitis, palisading neutrophilic type and malignancy.

Author(s) year

Associated
malignanc

Gender

Morphology
and
distribution

Timing of PNGD
diagnosis
relative to
malignancy
diagnosis

Treatment

Outcome

Zabihi-pour
2020 [20]

Kohlmann
2019 [21]

Pei 2019 [22]

Deen 2018 [23]

Federmann
2017 [24]

Federmann
2017 [24]

Federmann
2017 [24]

Monoclonal
gammopathy
of
undetermined
significance

CMML

Hodgkin
lymphoma

Hodgkin
lymphoma

CMML

CMML

CMML

84

58

47

53

68

66

57

Annular
plagues on
neck, back, and
lower
extremities
Erythematous
pruritic
papules of
trunk,
extremities,
and neck
Symmetrical,
erythematous
papules and
plagues on
lower
extremities
and left
hypothenar
eminence
Erythematous
papules of
lower
extremities,
trunk, and
hands

Diffuse
erythematous,
linear arranged
papule of
trunk and
extremities
progressing to
erythematous
plaques of the
extremities

Diffuse red to
brown papules

Diffuse red
papules of
trunk, sacrum,
and
extremities

-11-

PNGD diagnosed
12 years after
diagnosis of
MGUS

Simultaneous
presentation and
diagnosis of
CMML and PNGD

Simultaneous
presentation and
diagnosis of
PNGD and
Hodgkin
lymphoma

Simultaneous
presentation and
diagnosis of
PNGD and
Hodgkin
lymphoma

PNGD diagnosed
5 years prior to
the diagnosis of
CMML

Simultaneous
presentation and
diagnosis of
CMML and PNGD

Simultaneous
presentation and
diagnosis of
CMML and PNGD

Systemic
steroids

6 cycles of
azacitidine
Bone marrow
transplantation

Chemotherapy
(not
specified)

Not reported

Not reported

None

Methotrexate

Near complete
resolution 3
weeks after
treatment

Complete
resolution
following the 5th
cycle of
azacitidine

Not reported
(patient
undergoing
treatment at time
of publication)

Not reported

Patient expired
one month after
diagnosis of
CMML

Partial response
with relapse
following
systemic
psoralen-UVA
bath therapy

Complete
remission 7 years
after treatment



Dermatology Online Journal || Case Report

Volume 27 Number 12| December 2021

27(12):6
Symmetric Simultaneous
Non-Hodgkin u)I/cerated presentation and Systemic Complete
Cajone 1993 9 diagnosis of non- y . remission “within
B-cell 65 papules and . steroids .
[25] Hodgkin B-cell .| days" of
lymphoma nodules of Chlorambucil
extremities lymphoma and treatment
PNGD
Symmetric PNGD presented
ke tender, four years prior
. ulcerating to the diagnosis
Finan 1983 lymphoma and . .
126] monoclonal 75 nodules and of lymphocytic Chlorambucil | Not reported
B—— papule of lymphoma and
9 pathy elbows and monoclonal
digits gammopathy
Symmetric PNGD presented
Winkelmann Multiple papules on prlor to . Mephal'an Complgte
1980 [22,27] myeloma 47 buttock and diagnosis of Systemic resolution 1 year
’ extremities Multiple steroids after treatment
Myeloma
Urticarial and Elr\:grDt;)resented
b CLChE gcyuetlimono— 43 S;Y;ET:;?;?US elgneEkel Not reported | Not reported
1980122.27] cytic leukemia extremities acute mye 5
and back monocytic
leukemia
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Table 3. Association of reactive granulomatous dermatitis, type not specified, and malignancy.

Author(s) year

Associated
malignanc

Age

Morphology
and
distribution

Timing of GD
diagnosis
relative to
malignancy
diagnosis

Treatments
impacting GD

Outcome

Tabata 2018
[28]

Weed 2017
[29]

Beauverd 2017
[30]

Lozano-
Masdemont
2016 [31]

Lozano-
Masdemont
2016 [31]

Yoneta 2016
[32]

Aung 2014 [33]

Hodgkin
lymphoma

MDS

Chronic
eosinophilic
leukemia

Polycythemia
vera

MDS

MDS
transforming
to AML

MDS

73

72

53

72

74

80

68

Erythematous,
indurated
plaque of left
lower back

Tender,
subcutaneous
nodules and
erythematous
patches on the
neck,
extremities, and
trunk
Subcutaneous,
linear cords on
trunk and
extremities

Erythematous
annular lesions
on the head,
trunk, and
extremities

Erythematous
plagues on
chest, back, and

upper
extremities

Erythematous
plagues on
forehead,

Erythematous
papule on neck

Erythematous,
indurated
plaque or right
upper extremity

-13-

GD presentation
and diagnosis
after diagnosis
and initiation of
treatment of
Hodgkin
lymphoma

GD presented
and diagnosed 5
years after the
diagnosis of MDS

Simultaneous
presentation and
diagnosis of CEL
and GD

GD diagnosed 5
years after
diagnosis of PV

GD diagnosed 1
year after the
diagnosis of MDS

GD diagnosed
“several years”
after the
diagnosis of
MDS, but prior to
transformation
to AML

GD diagnosed 11
months after
diagnosis of MDS

Topical and
intralesional
steroids

Systemic
steroids

Allogenic bone
marrow
transplant

Systemic
steroids

Systemic
steroids
Chemo-therapy
(azacytidine)

Tranilast

Systemic
steroids

Partial
resolution

Partial
resolution
before the
patient
expired

Complete
resolution
following
transplantatio
n without
recurrence 3
years after
treatment

Partial
resolutiont

Complete
resolution 4
weeks after
treatment
Partial
resolution
shortly after
initiating
treatment
before the
patient
expired of
AML

Partial
resolution
prior to
recurrence
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following
treatment
No response

Er}/thr.oderma Simultaneous Systemic of firm
, with firm . .
Hagiwara 2014 presentation and | steroids nodules
MDS 65 nodules on . . e
[34] - diagnosis of MDS | Nicotinic acid Complete
extremities and . .
and GD Doxycycline resolution of
trunk
erythroderma
Diffuse
erythematous
MDS patches' and GD diagnosed 2 Improvement 6
. . coalescing . Chemotherapy
Balin 2011 [35] @ progressingto 71 apules on the years prior to (lenalidomide) weeks after
AML bap diagnosis of MDS treatment
trunk, upper,
and lower
extremities
:E;ng:zgztous, Chemo-therapy
GD diagnosed 5 (Enocitabine
patches on .
months prior to and dauuno- Complete
Acute myelo- lower diagnosis of rubicin resolution
Anan 2004 [36] | monocytic 65 extremities and 9 . .
. acute myelo- etoposide, following
leukemia a tender, . )
monocytic mitoxantrone, treatment
erythematous .
leukemia and
plaque on the .
aclarubicin)
trunk
Katz 2003 [37] MDS 66 nodules on p' . Topical steroids .
head and neck diagnosis of following
MDS treatment
Diffuse annular GD (atypical GA) Chemothe.rzf\py Complgte
MDS presented and (doxorubicin, remission 4
Vestey 1993 . papule of the . . .
transforming 66 diagnosed prior | cytosine weeks
[38] trunk and . . L .
to AML extremities to diagnosis of arabinoside, following
MDS and AML thioguanine) treatment
GD (sarcoid like
Pearly papules reaction)
Vestey 1993 MDS 71 of trunk and presented prior Not reported Not reported

[38]

extremities

to diagnosis of
MDS

AML, acute myelocytic leukemia; GD, granulomatous dermatitis; MDS, myelodysplastic syndrome.
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