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CASE REPORT

An Unusual Association between Sweet’s Syndrome and
Metastatic Papillary Follicular Thyroid Carcinoma
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Sweet’s syndrome (SS), or acute febrile neutrophilic derma-
tosis, is marked by fever, leukocytosis, and painful erythe-
matous papules/plaques resulting from neutrophil migration
and accumulation in the dermis. This condition has been
associated with underlying hematologic as well as solid
malignancies. We describe a unique case of SS in a patient
with metastatic papillary follicular thyroid carcinoma and
group A streptococcal pharyngitis. The distribution of the
patient’s SS rash was similar to the rash of neutrophilic
dermatosis (pustular vasculitis) of the dorsal hands. (Ann
Dermatol 25(1) 84~87, 2013)
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INTRODUCTION

Sweet’s syndrome (SS), also known as acute febrile neutro-
philic dermatosis, is characterized by the occurrence of
painful erythematous skin lesions resulting from neutro-
phil migration to and infiltration of the upper dermis
accompanied by systemic symptoms such as fever'. First
described in a series of eight women in 1964 by Robert
Sweet, this condition has since been reported in both
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genders and in all age groups, and the youngest case was
a 5-day-old neonate”.

Three distinct categories have been classified within this
syndrome such as classical, drug-induced, and malig-
nancy-associated. Classical or idiopathic SS is more
commonly seen in women and most frequently occurs
following an upper respiratory tract infection, although
other types of infections have been described. Drug-
induced SS is associated with a wide variety of medica-
tions, and is particularly seen following the administration
of granulocyte-colony stimulating factor (G-CSF)’. Malig-
nancy-associated SS, which has been reported equally in
both genders, was first described in testicular carcinoma,
but is now most commonly associated with acute
myelogenous leukemia. Some cases of malignancy-asso-
ciated SS have been reported with various solid tumors such
as genitourinary, gastrointestinal, and breast malignan-
cies*’. One clinical variant of SS is neutrophilic dermatosis

Fig. 1. Skin findings in our patient.



(pustular vasculitis) of the dorsal hands (NDDH), in which
the cutaneous lesions of SS are present while the systemic
symptoms are relatively mild®’.

We describe a unique case of SS in a patient with
metastatic papillary follicular thyroid carcinoma (PFTC) in
the context of group A streptococcal pharyngitis.

CASE REPORT

A 79-year-old female presented with a sore throat and
non-productive cough for 10 days, a rash for 7 days, and
fever for 4 days. The rash was painful and initially began
on the palms of both hands with subsequent proximal
spread to the torso. At the same time, the patient
developed a similar rash on the plantar aspects of both
feet with progression to the lower legs. The patient also
reported a rash within her mouth that she noticed on the
day of presentation.

The patient’s medical history was significant for PFTC
(diagnosed 2 months prior to admission) with metastases
to bilateral lungs, ribs, and clavicles. She underwent a
total thyroidectomy 1 month prior to admission and has
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since been receiving radioiodine therapy. Her family
history was significant for multiple first-degree family
members with thyroid carcinoma of unknown pathology.
On physical exam, the vital signs were remarkable for a
fever of 100.6°F. The remainder of the exam was signifi-
cant for the rash that manifested as distinct and intact
tender pustules of varying (5~7 mm, diameter) sizes as
well as several erythematous halos with surrounding
edema. These findings were present on the dorsal and
palmar surfaces of the hands (Fig. 1) and extended to the
mid-radial/ulnar region. The rash was also present on the
abdomen, bilateral heels, and on the mucosal surface
superior to the lower labial frenum.

Initial laboratory results revealed leukocytosis (17,100
cellssmm®) and neutrophilia (80%). A Group A strepto-
coccal throat culture and anti-streptolysin O (ASLO) titers
were positive with an ASLO of 894 IU/ml, and an
erythrocyte sedimentation rate (ESR) of 100. Anti-neutrophil
cytoplasmic antibody, anti-nuclear antibody, varicella- zos-
ter direct fluorescent antigen, a syphilis screen, and blood/
viral/wound/urine cultures were all negative. In light of the
patient’s painful rash on the hands, an X-ray of the left hand

Fig. 2. (A) Inflammatory infiltrate around the vessels (H&E, x20). (B) Dermal inflammatory infiltrate (mixed populaion of cells) with
neutrophils (H&E, x400). (C) Inflammatory infiltrate within around vessel wall (H&E, x200). (D) Vessel wall with Inflammatory infiltrate
(including neutrophils) and nuclear debris from neutrophils in and around the vessels (H&E, x400).
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Table 1. Sweet’s syndrome diagnostic criteria

Major criteria
1. Tender/painful erythematous plaques or nodules
2. Neutrophil infiltration of dermis without leukocytoclastic
vasculitis
Minor criteria
1. Malaise and fever
2. Previous respiratory/Gl infection or vaccination, associated
inflammatory disease, or malignancy
3. ESR >20, positive CRP, bands >70% in peripherel smear,
and leukocytes >8,000 (requires 3 of 4)
4. Response to corticosteroid or potassium iodide
5. Diagnosis requires 2 major and 2 minor criteria

Gl: gastrointestinal, ESR: erythrocyte sedimentation rate, CRP:
c-reactive protein.

was performed and demonstrated osteoarthritic changes in
the digits.

Upon admission, the patient was empirically started on
vancomycin for possible methicillin-resistant Staphyloco-
ccus aureus infection. The patient remained febrile with
an increase in the leukocytosis (29,200 cells/mm?), and
ceftriaxone was added on hospital day 4; initial and
subsequent blood and urine cultures were repeatedly
negative. Given the persistent rash and fever, biopsies of
the upper extremity lesions were taken and dermato-
pathology demonstrated superficial perivascular dermatitis
with deeper sections revealing pustular vasculitis consis-
tent with SS (Fig. 2, pathology showing SS). Following the
histopathologic diagnosis of SS, prednisone was started
with improvement in pain and swelling noted by the
patient. Within 1 day of starting prednisone, the patient
became afebrile. She received 10 days of steroid therapy,
which resulted in resolution of the diffuse pustules on
follow-up visits.

DISCUSSION

SS was originally described as a syndrome, including
fever, neutrophilia, and erythematous plaques with neu-
trophilic infiltration and collection in the dermis'. Since
then, the diagnostic criteria of SS have been further
delineated into major and minor categories (Table 1)%°.
The major criteria include tender cutaneous lesions and
collections of neutrophils without leukocytoclastic vasculi-
tis on histopathology. Although the inflammatory infiltrate
is predominately comprised of neutrophils, other cells,
including eosinophils, may be found in SS lesions'. SS
lesions often begin as pustules but can progress into
plaques or target lesions due to the surrounding edema.
They routinely occur on the face, neck, and upper extre-
mities, although heterogeneous presentations have been
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noted, as was the case in our patient. Along with the 2
major criteria, at least 2 of the 4 minor criteria are
required for a diagnosis of SS (Table 1). Of the minor
criteria, fever is seen in 40~80% of SS cases, and
leukocytosis with neutrophilia along with elevated infla-
mmatory markers (e.g., ESR) is common. Our patient
demonstrated the major criteria along with all four of the
minor criteria.

Response to treatment is one of the minor SS criteria, and
prednisone (1 mg/kg/day), which is the standard agent of
choice to treat SS, is effective for improving both the
cutaneous lesions and systemic manifestations'®. Fur-
thermore, potassium iodide is as beneficial as prednisone,
and colchicine is also considered first-line therapy'"'”.
Other medications, including non-steroidal anti-inflamma-
tory drugs, salicylates, clofazimine, cyclosporine, sulfones,
and chemotherapeutic agents have shown promising results
in patients with SS’. Surgical modalities have also been
suggested as treatment options for SS. For example,
O’Connor Reina et al.” described the resolution of
recurrent SS in a patient with tonsillar carcinoma following
resection of a tumor.

A rare variant of SS is NDDH in which patients present
with the two major criteria of SS, but the location of the
lesions are predominantly on the hands®’. Systemic
symptoms are generally less severe in most cases of
NDDH. In some NDDH reports, leukocytoclastic vasculi-
tis is seen on biopsy; though many feel that this vasculitis
is not a primary process, but rather a secondary vascular
response to the presence of neutrophils®”. Our patient’s
lesions were primarily on her hands; however, she also
presented with systemic symptoms and all of the minor
criteria for SS.

SS has been associated with distinct pathogenic processes,
including infections, drug exposures, and malignancies.
Streptococcal pharyngitis is seen in the majority of
infections associated with SS, whereas gastrointestinal
tract infections due to Salmonella and Yersinia are also
frequently reported in conjunction with SS°. Numerous
drugs have also been linked to SS, with G-CSF being the
most common offending agent'*. Hematologic as well as
solid tumors co-occur with SS, and acute myelogenous
leukemia is the predominant carcinoma in all malignancy-
associated SS. Solid tumor associations were associated
with SS in a case report of testicular carcinoma described
by Shapiro et al.®. Since then, many different organ
systems including breast and gastrointestinal carcinomas
have been described. To our knowledge, we report the
first case of SS in a patient with metastatic PFTC, and our
patient’s presentation was particularly unique as she had
an underlying malignancy along with concurrent phary-



ngitis.

One of the many proposed theories regarding the immu-
nopathogenesis of SS is based on a potential hyper-
sensitivity reaction to either a bacterial or tumor antigen
that leads to neutrophil build-up. This mechanism is
supported by neutrophils within many different organ
systems. Corticosteroid therapy is extremely effective for
resolving SS°. Distinct cytokines and growth factors have
also been linked to SS, including interleukin (IL)-1, 3, 6,
and 8, granulocyte macrophage-colony stimulating factor,
and G-CSF'”. Elevated levels of both G-CSF and IL-6
cytokines, which are associated with malignancy, have
been documented in patients diagnosed with SS™.
Furthermore, Shinojima et al.'” localized G-CSF within a
tumor in the setting of SS, and suggested that the release
of such cytokines and/or growth factors by specific tumors
may lead to neutrophil migration to and infiltration of the
upper dermis in patients with SS. There may be a similar
association in our case with concurrent follicular thyroid
carcinoma and SS. In vitro studies have demonstrated the
release of IL-1, IL-6, and IL-8 by follicular thyrocytes,
which, in turn, are regulated by IL-1, interferon-gamma,
and thyroid stimulating hormone'®. As such, malignant
follicular cell tumors may release significantly elevated
levels of such cytokines, thereby leading to the manifes-
tations of SS.

Understanding of SS has been rapidly evolving, particul-
arly in light of its association with multiple other disease
processes. We describe a case of SS in a patient with
metastatic PFTC; thus, further adding to the possible
immunopathogenic mechanisms underlying SS. A poten-
tial theory behind the development of SS may be its link to
specific cytokines, and specifically as these cytokines
relate to SS and thyroid pathology. Although in vitro
studies of follicular thyrocytes and SS may support these
ideas, further in vivo studies are clearly necessary.
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