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Abstract

Sweet syndrome (SS) is an acute febrile neutrophilic dermatosis that
is histologically characterized by an infiltration of the dermis by neu-
trophils. A 12-year-old adolescent female patient recently diagnosed
with acute promyelocytic leukemia presented with fever and was
hospitalized for antibiotic management after 22 days of being treated
with a treatment protocol based on daunorubicin, all-trans retinoic
acid (ATRA), and prophylaxis with dexamethasone, the patient de-
veloped erythematous skin lesions located mostly on the extremi-
ties. Lesions evolved into painful subcutaneous nodules, and one
lesion evolved into a 2.5-cm blister with a purple and necrotic base.
A skin biopsy was performed and showed neutrophilic dermatosis
which confirmed the diagnosis of SS. The patient’s clinical features
complied with criteria for differentiation syndrome complicated by
shock. Two days after ATRA was suspended, the patient presented
resolution of the fever and skin lesions. SS is a rare neutrophilic der-
matosis secondary to an innate immune disorder classified into four
categories: classical (idiopathic), para-inflammatory, paraneoplastic
or pregnancy-related. SS has been described in patients with acute
myeloid leukemia in adults secondary to the use of drugs such as
ATRA or as a part of a paraneoplastic syndrome. SS can occur ex-
ceptionally in children with myeloid leukemia secondary to the use
of drugs such as ATRA.
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Introduction

Sweet syndrome (SS) is an acute febrile neutrophilic dermato-
sis that manifests as a febrile syndrome associated with neu-
trophilia and skin lesions that are histologically reported as a
dermis infiltration of neutrophils. In 72% of the cases, it is of
idiopathic origin. However, drug administration and paraneo-
plastic syndromes have been described as triggering factors [1,
2]. The objective of this case report is to describe a second-
ary SS at the start of induction chemotherapy in a patient with
acute promyelocytic leukemia (APL).

Case Report

Investigations

A 12-year-old female patient with no significant medical his-
tory presented to the emergency department with a chief com-
plaint of 1-month history of global headache of mild intensity
that improved with the use of oral analgesics and weight loss
of 2 kg. Two weeks later, she presented with fever and recur-
rent epistaxis despite the use of cauterization of the nasal ves-
sels with silver nitrate. Hematic biometry was performed that
reported platelets of 48,200/uL, hemoglobin of 13.3 g/dL, leu-
kocytes of 4,600 cells/uL, and neutrophils of 1,720 cells/uL,
and a peripheral blood smear showed abnormal promyelocytes.
The patient was then referred to a hematology service. The
physical examination did not report any evidence of bleeding
and laboratory tests were performed ruling out coagulopathy.
Bone marrow aspirate and flow cytometry immunophenotype
were performed, which were compatible with hypogranular
variant APL. Fluorescence in situ hybridization (FISH) re-
ported negative to a t(15;17) translocation and no polymerase
chain reaction was performed. The patient received the first
cycle of induction chemotherapy using the Treatment Protocol
of Hematological Malignancies from the Spanish Society of
Hematology (PETHEMA 12), based on daunorubicin, all-trans
retinoic acid (ATRA) and prophylaxis with dexamethasone.
After 22 days, the patient was hospitalized for fever, asthenia
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Figure 1. (a) One centimeter purplish-based blister in the middle-third of left forearm. (b) Erythematous lesions in the middle and
distal-third of left forearm. (c) Erythematous subcutaneous nodules in the middle-third of right leg.

and adynamia and was initially treated with a 4-day antibiotic
regimen using cefepime and amikacin. Antibiotic management
was changed to vancomycin, meropenem and colistin due to her
persistent fever pattern. A negative culture was reported. Upon
clinical examination, the patient presented with non-pruritic
erythematous skin lesions predominantly found in lower limbs,
which had local heat (Fig. 1a, b). Lesions progressed into sub-
cutaneous nodules that were painful to the touch. One of lesions
evolved into a 2.5-cm blister with a violaceous and necrotic base
(Fig. 1c). Simultaneously, the patient developed a global head-
ache of moderate intensity which improved with the administra-
tion of analgesics. No neurological deficit was shown. Dyspnea
and bibasal rales were also present. A chest radiograph was per-
formed, which showed bilateral interstitial infiltrates. Two days
after the appearance of the skin lesions, the patient reported
intense pain in the left upper limb associated with progressive
edema along the peripheral catheter. A Doppler ultrasound was
performed which revealed thrombosis of the axillary and basilic
vein in the left arm. Anticoagulation therapy with enoxaparin
was started which resolved the thrombosis. Antibiotic manage-
ment was followed after the presentation of cellulitis.

Diagnosis

Given the persistent pattern of the febrile picture with a neg-
ative culture report and the skin lesions, SS was suspected.
Treatment with ATRA was suspended and a skin biopsy was
performed, confirming neutrophilic dermatosis (Fig. 2a-c).

Treatment

The patient met the diagnostic criteria for ATRA differentia-
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tion syndrome (DS); therefore, treatment was suspended. Two
days after the drug was suspended, the patient presented reso-
lution of the fever and skin lesions resolved a week later leav-
ing hyperpigmented skin patches.

Follow-up and outcomes

Treatment with ATRA was resumed 7 days later without com-
plications.

Discussion

SS is an acute febrile neutrophilic dermatosis that presents as a
febrile syndrome associated with neutrophilia and skin lesions
that are histologically characterized by dermis infiltration of
neutrophils [3, 4]. Dr. Robert Douglas Sweet described this pa-
thology for the first time in 1964 in eight women who present-
ed with a clinical picture with four common characteristics:
fever, leukocytosis, painful skin lesions and a skin infiltrate by
mature neutrophils [5]. Over the course of 22 years, the der-
matology program at Boston Children’s Hospital treated seven
patients with SS and found a higher frequency of appearance
in females [4]. There is no increase in prevalence according
to race [6]. Neutrophilic dermatosis consists of a large group
of diseases in which skin lesions arise as a result of an immu-
nologically mediated hypersensitivity phenomenon that cause
loss of neutrophil infiltration regulation [7, 8].

Interleukin (IL)-1B plays an important role in infectious
and inflammatory processes and it is believed that it is also
involved in patients with SS since high levels have been re-
ported.

In addition, high levels of interferon-y and IL-2 have also
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Figure 2. Histopathological study. (a) Dense inflammatory infiltrate composed of neutrophils and abundant extravasation of
erythrocytes in the dermis. Only mild spongiosis (arrow) is observed in the epidermis (hematoxylin and eosin, x 10). (b) Dense
neutrophilic inflammatory infiltrate, abundant cellular debris and formation of papillary micro abscesses (arrow) (hematoxylin and
eosin, x 10). (c) Neutrophilic inflammatory infiltrate (circle), cells with multilobulated nuclei and less eosinophilic cytoplasm (ar-
row), abundant cellular debris, and scattered extravasated erythrocytes (hematoxylin and eosin, x 10).

Table 1. Factors Associated With Sweet Syndrome Modified
From Reference [4]

Paraneoplastic Acute lymphoid leukemia

Acute myeloid leukemia

Juvenile myelomonocytic leukemia
Myelodysplastic syndromes
Osteosarcoma

Fanconi anemia

Aplastic anemia

Inflammatory diseases ~ Systemic lupus erythematosus
Auto immune hepatitis
Crohn’s disease

Infections Human immunodeficiency virus
Rotavirus

Otitis media

Tonsilitis

Acute respiratory infections
Drug treatment Colony stimulating factors
Trimethoprim sulfamethoxazol
Retinoids

Azathioprine

Contraceptives

Minocycline

Carbamazepine

Tyrosine kinase inhibitors

Vaccines BCG
Measles
Influenza
Pneumococcus
Pregnancy -

BCG: bacille Calmette-Guerin.
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been found [9].

In 72% of the cases, SS is of idiopathic origin [1]; howev-
er, triggering factors have been described and are summarized
in Table 1 [1, 2]. In secondary SS, the most common causes are
infectious and autoimmune processes and vaccine administra-
tions. SS is secondary to cancer in 11% of the cases [10]. In
hematological neoplasms, it has been described as a manifesta-
tion when leukemia is first diagnosed or when ATRA treatment
is started in patients with APL [1, 2].

Up to 80% of SS cases secondary to malignant processes
are related to acute myeloid leukemia and myelodysplastic
syndromes [10].

The most frequent drugs associated with SS are colony-
stimulating factors. Twenty-six cases have reported in litera-
ture, of which 13 cases have been associated with ATRA. Mi-
nocycline has been reported to be less frequent [5]. Recently,
SS has also been described as an adverse effect of tyrosine
kinase inhibitors [11].

In order to diagnose SS, the criteria proposed in 1986 by
Su and Liu are taken into account: two major and two minor
criteria must be met [12]. These are described in detail in Table
2[12].

Clinically, SS is characterized by the appearance of nodu-
lar, papular, plaque lesions, or violaceous bullae with an asym-
metric distribution associated with general symptoms such as
joint pain, myalgia and in severe cases airway obstruction [13,
14]. Systemic manifestations of SS are not frequent. However,
pericarditis, valvular damage, myocardial infarction and dila-
tion of the great vessels have been described at the cardiac
level [15]. Systemic involvement has been exceptionally re-
ported with neutrophilic infiltrate in bones, central nervous
system, liver, gastrointestinal tract, spleen, lymph nodes, car-
diovascular system and eyes [16]. SS has been described by
some authors as a secondary manifestation of a DS and not as
a different entity [17]. In this reported clinical case, the patient
met criteria for DS and SS. Infiltration of the subcutaneous cel-
lular tissue is frequent and is characterized by the presence of
nodules located on the anterior part of the legs [6]. The devel-
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Table 2. Diagnostic Criteria Proposed by Su and Liu in 1986 and Modified by Von Den Driesch in 1992 [12]

Major criteria

Sudden appearance of painful or erythematous plaques, nodules, pustules, or blisters

Neutrophilic infiltration of the dermis without leukocytoclastic vasculitis

Minor criteria  Clinical picture preceded by the application of vaccines or a respiratory or gastrointestinal infection, associated or not with:
1) inflammatory diseases such as autoimmune disorders; 2) lymphoproliferative diseases or solid tumors; and 3) pregnancy.

Clinical picture preceded by fever and general discomfort

Laboratories results altered at the beginning of the clinical picture: ESR > 20 mm/h, positive C-reactive protein, PBS > 70%

PMN, leukocytes > 8,000 cells/uL

Excellent response to treatment with systemic steroids or potassium iodide

ESR: erythrocyte sedimentation rate; PBS: peripheral blood smear; PMN: polymorphonuclear.

opment of lobular panniculitis has been described as part of SS
in patients with APL receiving ATRA [18]. In cases associated
with neoplastic pathologies, recurrence of the disease may oc-
cur in up to 45% of patients while not receiving treatment [3].

The use of ATRA in treating APL was historically one
of the most influential factors that improved prognosis and
survival rate of patients. Upon its administration, there is a
massive release of cytokines such as IL-1, IL-8 and tumor ne-
crosis factor (TNF)-a, which may be associated with compli-
cations such as DS, pseudotumor cerebri, SS, scrotal ulcers,
and Fournier’s gangrene [19]. SS in patients receiving treat-
ment with ATRA for APL is a clinical marker of effectiveness
of the drug to successfully induce promyelocyte maturation
[18]. Generally, patients with SS present neutrophilia; how-
ever, if associated with a malignant hematological disease,
cytopenias may occur [20]. Histologically, infiltration of the
dermis by neutrophils and subdermal edema without leuko-
cytoclastic vasculitis is observed [13]. The main finding is an
intense neutrophilic infiltrate predominantly in the reticular
dermis, and the density can simulate the histology of an ab-
scess with abundant cellulite detritus areas. Leukocytoclasia
is less severe than that seen in vasculitis and there is edema
of the endothelium with extravasation of erythrocytes. The
epidermis is usually normal, but occasionally there may be
slight spongiosis, formation of vesicles and pustules [21]. Dif-
ferential diagnoses by pathology are pyoderma gangrenosum
in which ulcers may be observed, deeper inflammation and
less prominent karyorrhexis than in SS, infections, leukocy-
toclastic vasculitis in which there is necrosis of the vascular
walls, fibrin deposits and perivascular neutrophilic infiltrate
[22, 23]. The first line of treatment for SS is systemic ster-
oids with doses equivalency of prednisone of 1 - 2 mg/kg/
day. In SS secondary to drugs, the triggering drug should be
suspended [2]. The response to steroids and the interruption
of the triggering drug strongly supports the diagnosis of SS. If
SS is secondary to ATRA (in our case, we considered it to be
the triggering factor), this drug can be reintroduced into the
treatment protocol without complications [14].

Learning points

SS can occur exceptionally in children with APL secondary to
the start of induction chemotherapy that includes ATRA.
The presence of sudden onset skin lesions during induction
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treatment of patients with myeloid leukemia should prompt
clinicians to suspect this complication and it is mandatory to
perform a skin biopsy. If a skin biopsy reports neutrophilic in-
filtration of the dermis without leukocytoclastic vasculitis, the
diagnosis of SS can be confirmed.s
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