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INTRODUCTION

Sweet syndrome, or acute febrile neutrophilic
dermatosis, is characterized by the acute onset of
tender, erythematous plaques associated with fever,
neutrophilia, and elevated inflammatory markers.'
Other symptoms include myalgias, arthralgias, and
glomerulonephritis.” While classically presenting as
erythematous plaques, the morphology can be
variable, leading to a vast differential diagnosis'
including infection, leukemia or lymphoma cutis,
fixed drug eruption, and interstitial granulomatous
dermatitis. Etiologies of Sweet syndrome include
malignancy, drug, and idiopathic.'

We describe a case of Sweet syndrome in a patient
with rectal cancer following chemotherapy (capeci-
tabine, oxaliplatin) and radiotherapy that probes the
roles of chemotherapy, radiation, human immuno-
deficiency virus (HIV), and tumor progression in the
development of Sweet syndrome.

CASE REPORT

A man in his 40s with well-controlled HIV on
antiretroviral therapy presented to the emergency
department and was admitted for a 2-day history of
fever, tender, erythematous plaques and pustules,
and joint swelling. Seven months prior, he had been
diagnosed with Stage IIIA rectal adenocarcinoma. He

Abbreviation used:

HIV: human immunodeficiency virus

completed the last of 8 cycles of neoadjuvant
capecitabine, oxaliplatin, and radiotherapy 9 days
prior to admission. He never received granulocyte-
colony stimulating factor.

Physical exam revealed edematous dermal pink-
to-red nodules studded with pustules located sym-
metrically on the scalp, posterior neck, and upper
shoulders and back (Fig 1). Erythema, swelling, and
decreased range of motion were noted most prom-
inently in the right wrist, ankle, and knee.

The medicine team was initially concerned for
septic arthritis. Blood cultures were drawn (resulted
negative), and he was started on intravenous vanco-
mycin. Initial labs revealed an elevated C-reactive
protein to 135.2 (normal <3.1 mg/dL) and a hemo-
globin of 10.9 (normal 13.3-17.7 g/dL). Rheumatoid
factor, anti-cyclic citrullinated peptide, anti-nuclear
antibodies, and uric acid levels were normal. An
arthrocentesis of the right wrist did not result in any
synovial fluid. Ertapenem was added due to no
improvement. Infectious disease and rheumatology
were then consulted with concern for an atypical
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Fig 1. Sweet syndrome. Pink, red plaques, and nodules
on the posterior neck and scalp (A and B) and shoulders
(©) with pustules on the upper arms (D) in a patient with
Sweet syndrome.

infection or an adverse reaction to vancomycin.
Antibiotics were switched to daptomycin and ceftri-
axone and an arthrocentesis of the right knee was
performed (bland fluid, negative culture, no crys-
tals). X-ray of the bilateral hands/wrist and feet/
ankles did not show signs of erosive changes.
Despite antibiotics, the patient had persistent fevers,
new erythematous plaques and pustules on his arms,
and a rising C-reactive protein to 158.

Dermatology was consulted. The clinical differ-
ential based on morphology included an acute
febrile neutrophilic dermatosis, infectious process,
or drug reaction. Two punch biopsies were
performed from lesions on the left shoulder
and sent for tissue culture (bacteria, fungal, and
mycobacterial) and Gram, hematoxylin and eosin
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(H&E), and periodic acid—Schiff—diastase (PAS-D)
staining. Histopathologic examination demonstrated
a brisk inflammatory infiltrate centered in the upper
dermis, associated with prominent papillary dermal
edema (Fig 2, A and B). Higher power views were
notable for a perivascular and interstitial infiltrate of
neutrophils with admixed histiocytes and lympho-
cytes (Fig 2, C). Tissue cultures were negative.

With the abrupt onset of painful erythematous
nodules, histopathologic features, fever, and under-
lying visceral malignancy, this case met diagnostic
criteria for malignancy-associated Sweet syndrome.”
Prednisone 60 mg/day was started for 7 days and
then tapered over 2 weeks. The patient reported
significant improvement and continued to have full
resolution of lesions at follow-up 1 week after
prednisone completion. With the resolution of le-
sions following prednisone and temporal relation-
ship between neoadjuvant chemotherapy and
disease onset, diagnostic criteria for drug-induced
Sweet syndrome were also met.” A few weeks later,
the patient’s oncology team diagnosed progression
of his rectal cancer with new liver and lung
metastases.

DISCUSSION

Malignancy-associated Sweet syndrome can
appear before, concurrent with, or after a diagnosis
of malignancy, most often in the setting of acute
myeloid leukemia and rarely with solid tumors.'
Literature review demonstrated 4 reported cases of
malignancy-associated Sweet syndrome in the
context of anal cancer or rectal adenocarcinoma
(Table 1).” We considered whether Sweet syndrome
was due to malignancy or triggered by recent neo-
adjuvant chemoradiation.

Capecitabine is an oral chemotherapy agent used
to treat several solid tumors. Common side effects
include hand-foot syndrome, diarrhea, and fatigue.’
A drug reintroduction test could have provided
definitive proof of capecitabine as the causative
agent but would have been unethical in light of
other treatment options. Khan et al reported a patient
with Stage III rectal adenocarcinoma who developed
Sweet syndrome 4 weeks after completion of con-
current chemoradiation with Cztpecitabine.6 Lesions
resolved after prednisone treatment and did not
recur with transition to FOLFOX (no capecitabine).
Although the mechanisms remain to be elucidated, it
is possible that capecitabine induced localized cyto-
toxicity,” leading to secondary tissue infiltration by
neutrophils, thereby causing Sweet syndrome.

Radiotherapy causes increased tumor antigen
release from cancer cells.'” Some hypothesize that
Sweet syndrome is a hypersensitivity immune
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Fig 2. Histopathology of Sweet syndrome. A, Low power hematoxylin and eosin (H&EE)
photomicrograph of a punch biopsy showing an upper dermal inflammatory infiltrate and
prominent papillary dermal edema (bar = 500 gm). B, Medium power H&E photomicrograph
demonstrating marked papillary dermal edema and an infiltrate of lymphocytes, histiocytes,
and neutrophils (bar = 100 pm). C, High power H&E photomicrograph showing a perivascular
and interstitial infiltrate of neutrophils with multilobed nuclei and histiocytes in an edematous
dermis (bar = 20 pm).

reaction to bacterial, viral, or tumor antigens. 21 is
hypothesized that the release of tumor-associated
antigens following radiotherapy can induce Sweet
syndrome.”"?

Our patient’s cancer progression was discovered a
few weeks after his Sweet syndrome diagnosis. A
malignancy-associated Sweet syndrome could be
linked to tumor progression.'"'*'* In Sweet syn-
drome associated with hematologic malignancies
such as acute myeloid leukemia, studies have found
that the neutrophils within skin lesions have the
same genetic abnormalities as malignant myelo-
blasts."” One hypothesis suggests a common pro-
genitor leading to dysfunctional neutrophils that
accumulate in the dermis.” In solid organ malig-
nancy, however, the model of Sweet syndrome
pathogenesis is more uncertain. Some postulate
that the tumor cells create a proinflammatory state,
leading to the secretion of cytokines involved in

neutrophil activation, localization, and subsequent
infiltration in the dermis."’

Finally, an alternative hypothesis is that the
growing tumor and the capecitabine acted synergis-
tically to promote an inflammatory state leading to
neutrophil maturation, proliferation, and localization
to the dermis in a multifactorial pathway.'” We
cannot exclude that our patient’s HIV could play a
role as immune dysregulation is observed even in
treated HIV infection.'® Our understanding of the
pathogenesis and associations of Sweet syndrome
remains limited and evolving. Future basic and
translational studies may help to elucidate the
pathogenesis of this condition, such as transcrip-
tomic analyses of immune pathways activated in
patients with Sweet syndrome.
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Table I. Review of the literature
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of Sweet syndrome in the setting of rectal and anal cancers

PMID

Country, y

Type of cancer

Progression of the

Delay of onset of Sweet cancer

PMID: 28011887

PMID: 31617491

PMID: 3214949

Hilder R, Simmons L Jr, Damm S.
Sweet’s syndrome: a case report.
Journal of the Association of Military
Dermatologists. 1979;5:17-20.

US, 2016 Rectal

adenocarcinoma

Anal canal
cancer

France,
2019

US, 1988 Rectal

adenocarcinoma

US, 1979 Rectal

adenocarcinoma

Four weeks after completed

Thirty-nine days after treatment

Three months after radiotherapy

One month after cancer diagnosis

No mass seen

neoadjuvant concurrent after therapy

chemoradiation with capecitabine

(No comment

initiation during concomitant in the report)

radiochemotherapy with

mitomycin and 5-FU

No signs of tumor
recurrence 4 mo
after therapy

(No comment

in the report)

began during the last week of
radiotherapy schedule

during course of radiotherapy
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