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Abstract. Sweet's syndrome (acute febrile neutrophilic 
dermatosis) is an infrequent skin disease characterized by 
sudden onset of fever, leucocytosis and erythematous plaques 
or nodules infiltrated by neutrophils. There are three main 
clinical settings in which Sweet's syndrome has been described: 
classical or idiopathic Sweet's syndrome, malignancy-associ-
ated Sweet's syndrome and drug-induced Sweet's syndrome. 
Classical Sweet's is often preceded by an upper respiratory 
tract infection and may be associated with inflammatory bowel 
disease and pregnancy. Approximately 21% of patients have an 
associated malignancy, most commonly hematological disease. 
The syndrome may occur as a paraneoplastic accompaniment 
to established cancer or may be a first sign of malignancy or 
its recurrence. The incidence is said to be increasing in recent 
years due to the frequent use of growth factors in cancer 
patients. Several anticancer agents including all-trans-retinoic 
acid proteosome inhibitors, hypomethylating agents, tyrosine 
kinase inhibitors and lenalidomide are potential harbingers 
of Sweet's syndrome. Unfortunately, little is known about 
the pathophysiology of Sweet's syndrome and there are no 
established guidelines for treatment of malignancy-associated 
Sweet's syndrome. Systemic corticosteroids are the mainstay 
of treatment. Sweet's syndrome caused by anticancer agents 
sometimes involves withdrawal or temporary discontinuation 
of anticancer agents, use of systemic corticosteroids and/or 
rechallenge with either with the same anticancer agents or 
different agents. This report provides insights into the patho-
physiology, clinical presentation, diagnostic work, differential 
diagnosis and management of malignancy-associated Sweet's 
syndrome published in reported cases.
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1. Introduction

Sweet's syndrome was originally described by Robert Douglas 
Sweet in 1964 as an ‘acute febrile neutrophilic dermatosis’. 
Dr Sweet described the cardinal features of a distinctive and 
severe illness in eight female patients during the 15-year 
period from 1949 to 1964 with a similar constellation of find-
ings: fever, leukocytosis, tender erythematous skin plaques 
and nodules (1). When biopsied, these painful skin lesions 
revealed dense, neutrophilic dermal infiltrate into the upper or 
papillary dermis.

It is now understood that some cases of Sweet's syndrome 
are not limited to the skin and various extracutaneous manifes-
tations of Sweet's syndrome have been described (2). Dr Sweet 
himself preferred the disease be called as Gomm-Button 
disease in honor of the first two patients afflicted with the 
condition in Dr Sweet's practice (1). With time, however, the 
eponymic ‘Sweet's syndrome’ has taken hold to describe this 
condition which may also be referred to by Dr Sweet's original 
descriptive ‘acute febrile neutrophilic dermatosis’.

It is imperative the oncologist not miss the sentinel nature 
of this skin lesion, as Sweet's syndrome can alert the physician 
to the diagnosis of cancer or the recurrence of malignancy. 
In this report, we will discuss pathophysiology, diagnosis 
and challenges in the treatment associated with malignancy-
associated Sweet's syndrome.

2. Types of Sweet's syndrome

There are three main clinical settings in which Sweet's 
syndrome has been described: classical or idiopathic Sweet's 
syndrome, malignancy-associated Sweet's syndrome and 
drug-induced Sweet's syndrome (2).
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Classical or idiopathic Sweet's syndrome. The classical 
Sweet's syndrome is described by a constellation of clinical 
symptoms, physical features and pathologic findings which 
include fever, leukocytosis, tender erythematous skin lesions 
(papules, nodules and plaques) and a diffuse infiltrate 
consisting predominantly of mature neutrophils typically 
located in the upper dermis. The symptoms and clinical 
manifestations typically respond promptly after initiation of 
systemic corticosteroid therapy (1,2). The syndrome predomi-
nately affects women over men at a 4:1 ratio and most 
commonly presents between 30-60 years of age (2). In idio-
pathic Sweet's syndrome recurrence occurs in 1/3 of patients 
(2).

Formal diagnostic criteria for classical Sweet's syndrome 
were introduced by Su and Liu in 1986 (3). They were modi-
fied by von den Driesch in 1994 (4). Major criteria include 
rapid onset of characteristic tender skin lesions and erythema-
tous plaques and nodules with typical histopathologic 
features: dense neutrophil infiltration without leukocytoclastic 
vasculitis. The minor criteria are fever (>38˚C), prior upper 
gastrointestinal infection or immunization, the presence 
of hematologic or solid neoplasia, inflammatory disorders, 
or pregnancy and excellent response to corticosteroids or 
potassium iodide. Abnormal laboratory findings include 
erythrocyte sedimentation rate >20 mm/h, white blood cell 
count >8x109/l, neutrophils >70% and high C-reactive protein. 
The diagnosis relies on the presence of at least 3 of these 
factors. The presence of both major criteria (1 and 2) and two 
of the four minor criteria confirms the diagnosis of classical 
Sweet's syndrome (Table I).

Malignancy-associated Sweet's syndrome. Malignancy-
associated Sweet's syndrome has equal incidence in men and 
women (3). In 1993, a review was published from 15 studies 
of patients with Sweet's syndrome (each containing between 
10 and 48 individuals). This study found that ~ 21% of patients 
newly diagnosed with Sweet's syndrome were subsequently 
diagnosed or already diagnosed with either a hematologic 
(15%) or solid cancer (6%) (5).

Sweet's syndrome can be the cutaneous sign of either 
an undiagnosed malignancy or the first sign of a cancer 
recurrence (6). Approximately 85% of reported cases of 
malignancy-associated Sweet's syndrome had underlying 
hemopoietic neoplasia, most commonly acute myeloblastic 
leukemia. Other hematological malignancies include myelo-
proliferative neoplasms, diffuse large B-cell lymphoma, 
Hodgkin's lymphoma, myelodysplastic syndrome and myelo-
fibrosis. The most common solid malignancies reported with 
Sweet's syndrome are carcinomas of the genitourinary organs, 
breast and gastrointestinal tract, most frequently adenocarci-
nomas (57%) (5-9). More recently, the incidence is said to be 
increasing due to the awareness of the disease by physicians 
and also due to the frequent use of growth factors (6).

Malignancy-associated Sweet's syndrome was initially 
included as a subset of classical Sweet's syndrome. Therefore, 
several researchers and clinicians consider it appropriate to 
distinguish malignancy-associated Sweet's syndrome from 
the classical form of this disease (2). The distinct features 
for malignancy-associated Sweet's syndrome are: a) equal 
frequency in males and females, b) lack of precedent upper 

respiratory tract infection, c) association with newly diagnosed 
or relapsed cancer.

The diagnosis of Sweet's syndrome has a temporal associa-
tion with the discovery or relapse of cancer (4). That is, the 
finding of Sweet's syndrome is often the sentinel sign of recur-
rence in previously diagnosed malignancy or in the diagnosis 
of new malignancy (5,10-14).

Extracutaneous manifestations have been reported to be 
present in 50% of patients affected with malignancy-associated 
Sweet's syndrome (7). These extracutaneous manifestations of 
Sweet's syndrome in patients with malignancy are more likely 
to be present in hematologic malignancy compared to solid 
malignancy (5,6). These include periorbital mass stimulating 
periorbital cellulitis (15), pyoderma gangrenosum (16), sudden 
massive swelling of the tongue in acute myeloid leukemia (17) 
and erythematous tender plaques and inflammatory changes 
in post-mastectomy lymphedemous areas which may simulate 
infection (2,18).

Pathogenesis of malignancy-associated Sweet's syndrome. 
The pathogenesis of Sweet's syndrome remains to be defini-
tively determined. Circulating autoantibodies, cytokines, 
dermal dendrocytes, human leukocyte antigen serotypes, 
immune complexes, paraneoplastic phenomena and leuko-
tactic mechanisms, may contribute to the pathogenesis of 
Sweet's syndrome (2,6,19).

Fever and peripheral leukocytosis in the majority of patients 
point toward a possible infectious process. This hypothesis is 
supported by the observation that the manifestations of Sweet's 
syndrome improve with systemic antibiotics in some patients 
with dermatosis-associated culture-confirmed and serology-
confirmed Yersinia enterolitica intestinal infections (2,20).

Another hypothesis is that Sweet's syndrome represents a 
hypersensitivity reaction to an antigen that is introduced into 

Table I. Diagnostic criteria of Sweet's syndrome (3,4).

	 Diagnostic criteria of Sweet's syndrome

Major 	 1. Rapid onset of characteristic skin lesions which 
	 are tender erythematous plaques and nodules
	 2. Typical histopathologic features: dense neutrophil
	 infiltration without leukocytoclastic vasculitis

Minor 	 1. Pyrexia (>38˚C)
	 2. Association with an underlying hematologic or 
	 visceral malignancy, inflammatory disease, or 
	 pregnancy, or preceded by an upper respiratory 
	 or gastrointestinal infection or vaccination
	 3. Excellent response to treatment with systemic 
	 corticosteroids or potassium iodide
	 4. Abnormal laboratory values at presentation (three
	 of four):
	 a) Erythrocyte sedimentation rate >20 mm/h
	 b) High C-reactive protein
	 c) WBC >8x109/l
	 d) Neutrophil count >70% of total WBC count
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the body by either a bacterial, viral or neoplastic process. This 
hypothesis is supported by the typical response to corticoste-
roids as a means of treatment of Sweet's syndrome (6).

The most frequently proposed hypothesis for the pathogen-
esis of Sweet's syndrome in malignancy is the overproduction 
and inappropriate regulation of inflammatory cytokines such 
as IL-1, IL-3, IL-6, IL-8, granulocyte colony stimulating 
factor (G-CSF) and granulocyte macrophage colony stimu-
lating factor (GM-CSF) (6). This theory is supported by cases 
in which Sweet's syndrome patients had received G-CSF/
GM-CSF, interferon-γ and ATRA with subsequent develop-
ment of Sweet's syndrome (6-8,21). Some cases have also 
reported high levels of G-CSF, IL 4, IL 6 and interferon-γ in 
solid and hematological malignancies (6,22-28).

Histopathological findings. The skin lesions of Sweet's 
syndrome exhibit a diffusely distributed inflammatory infil-
trate of mature neutrophils and fragmentation of neutrophil 
nuclei. This process is referred as karyorrhexis or leukocyto-
clasia. The epidermis appears normal and there is classically 
no evidence of primary leucocytoclastic vasculitis such as 
fibrin deposition or neutrophils within vessel walls (6). Fig. 1 
describes a 60-year-old breast cancer patient who developed 
Sweet's syndrome a week after receiving the growth factor 
pegfilgrastim.

Although neutrophilic inflammation is typically restricted 
to within the dermis, neutrophils have been observed within 
the overlying epidermis (as either neutrophilic spongiotic vesi-
cles or subcorneal pustules) and within the underlying adipose 
tissue (referred to as subcutaneous Sweet's syndrome) (2). 
Similar changes have been described in bones, intestines, liver, 
aorta, lungs and muscles of patients with Sweet's syndrome 
(6,15,22-27).

Only a small number of patients with Sweet's syndrome 
can also present with skin lesions concurrently demonstrating 
leukemia cutis. In leukemia cutis, the dermal infiltrate consists 
not only of mature polymorphonuclear cells (Sweet's syndrome) 
but also leukemic blasts (leukemia cutis). Acute myelocytic 

leukemia and acute promyelocytic leukemia are the most 
frequent hematological malignancies associated with concur-
rent leukemia cutis (6,22). A variant of Sweet's syndrome with 
cellular infiltrate, characterized by an abundance of histio-
cytoid monocytic cells with intense myeloperoxidase reactivity 
indicating a myeloid origin and permitting classification as 
immature neutrophilic granulocytes. These infiltrates must be 
distinguished from specific leukemic infiltrates (29).

3. Medications associated with Sweet's syndrome

In drug-induced Sweet's syndrome, there is nearly always a 
temporal relationship between medication administration and 
symptom development. In 1996, Walker and Cohen described 
the diagnostic criteria for drug-induced Sweet's syndrome (21). 
All five features should be present to diagnose drug-induced 
Sweet's syndrome (Table II).

Anticancer agents associated with Sweet's syndrome. The 
most commonly reported drug causing Sweet's syndrome is 
granulocyte-colony stimulating factor. Other medications 
that are frequently associated with Sweet's syndrome include 
bortezomib, hypomethylating agents (azacitidine, decatibine), 
imatinib, lenalidomide and all-trans retinoic acid. Table III 
describes the most commonly reported anticancer agents with 
Sweet's syndrome (26,31-46).

Table II. Diagnostic criteria for medications-induced Sweet's 
syndrome (30,31).

	 Diagnositc criteria for medications-induced
	 Sweet syndrome

1.	 Acute onset of painful erythematous plaques or nodules
2.	 Dermal neutrophilic infiltrate without evidence of
	 vasculitis on histopathological examination
3.	 Temperature >38˚C
4.	 Temporal relationship between drug ingestion and 
	 clinical presentation or temporally-related recurrence
	 after rechallenge
5.	 Temporally related resolution of lesions after drug
	 withdrawal or treatment with systemic corticosteroids

Figure 1. A 60-year-old female diagnosed with breast cancer developed the 
characteristic histopathologic features of Sweet's syndrome after receiving 
pegfilgrastim. Papillary dermal edema, swollen endothelial cells and a dif-
fuse infiltrate of predominantly neutrophils with leukocytoclasia. There is no 
evidence of vasculitis (H&E staining, x25).

Table III. Anticancer drugs associated with Sweet's syndrome.

	 Anticancer drugs associated with Sweet's syndrome

1.	 Granulocyte colony stimulating factor (23,26,32,33) 
2.	 Bortezomib (34,35)
3.	 Azacitidine (36,37)
4.	 Decitibine (36,37)
5.	 Imatinib mesylate (38-40)
6.	 Lenalidomide (41-44) 
7.	 All-trans retinoic acid (21,45,46)
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Granulocyte-colony stimulating factor (G-CSF). G-CSF 
is the most commonly associated agent with drug-induced 
Sweet's syndrome. G-CSF is known to induce stem cell prolif-
eration, differentiation of neutrophils and neutrophil survival. 
G-CSF is thus responsible for neutrophil skin accumulation 
and seems to show a dose-dependent effect in provoking 
Sweet's syndrome (31). Several cases have reported G-CSF-
associated Sweet's syndrome (23,31,32). The majority of these 
patients were successfully treated with corticosteroids. These 
patients usually responded successfully to 40 mg prednisone 
daily. An interesting case series examined twelve patients, 
five with active Sweet's syndrome and seven without active 
Sweet's syndrome. They found significantly higher levels of 
G-CSF with active Sweet's syndrome than those with inactive 
Sweet's syndrome (26). This suggests that both exogenous and 
endogenous G-CSF is associated with this syndrome.

Bortezomib. Bortezomib (Velcade®) is the first of the new 
class of medications called proteasome inhibitors. Bortezomib 
appears to act directly on important intracellular processes, 
such as the nuclear factor κB (NF-κB) pathway, to cause cell 
death. Indirectly, it inhibits growth and survival by acting 
on the bone environment. A case has been reported of two 
patients who developed Sweet's syndrome who received 
bortezomib (34). Both patients responded to corticosteroids. 
Another case report suggests that Sweet's syndrome induced 
by bortezomib may not necessarily require cessation of bort-
ezomib since administration of corticosteroids prevents its 
recurrence (35).

Hypomethylating agents. The hypomethylating agents 
azacitdine and decitibine are approved for the treatment of 
patients with myelodysplastic syndrome (MDS). Azacitidine 
is thought to induce antineoplastic activity via inhibition of 
DNA methyltransferase at low doses causing hypomethylation 
of DNA and at high dose incorporated into both DNA and 
RNA chains. Decitabine functions in a similar manner to 
azacitidine, although decitabine can only be incorporated into 
DNA strands while azacitidine can be incorporated into both 
DNA and RNA chains.

In 2009, azacitidine associated dense, hemorrhagic, neutro-
philic dermatitis with massive subepidermal and intraepidermal 
edema, consistent with a diagnosis of Sweet's syndrome 
was published in a series of myelodysplastic patients (36). 
Interestingly, the amount of neutrophilic involvement of the 
skin was quantitatively less than previously reported, possibly 
because of the neutropenic state of the patients. All patients 
initially responded to corticosteroids. However, one patient on 
decitibine who did not respond to high-dose corticosteroids 
died with recurrent Sweet's syndrome. This patient's course 
was complicated by a superimposed acinobacter pneumonia 
and sepsis. Therefore, it is important that this syndrome should 
be noted in the differential and treated early and aggressively 
in the course of treatment with these nucleoside hypomethyl-
ating agents. Two other cases have been reported of Sweet's 
syndrome developing in patients on azacitidine (37). In both 
cases, azacitidine was stopped and patients were successfully 
treated with corticosteroids and antibiotics. After resolution 
of symptoms, one patient was treated with decitibine and the 
other patient was successfully rechallenged with azacitidine 
for MDS management.

Imatinib mesylate. Imatinib, a tyrosine kinase inhibitor, 
is used in treating chronic myelogenous leukemia (CML), 
gastrointestinal stromal tumors and some other diseases. Skin 
toxicities are a well recognized side effect of imatinib treat-
ment. The skin toxicities include Stevens-Johnson syndrome, 
acute generalized exanthematous pustulosis, photosensitivity, 
hypopigmentation and Sweet syndrome (38).

Liu et al (39) have reported cell infiltration of the skin in a 
chronic-phase CML patient who was at the time in molecular 
remission and was taking imatinib mesylate. The patient was 
treated by her dermatologist with topical steroids and oral 
prednisone with gradual resolution of the skin rash. Imatinib 
was held starting 4 weeks after the skin rash erupted and 
discontinued for a total of 6 weeks. Imatinib was restarted at 
300 mg daily due to positivity for bcr/abl by PCR, although 
cytogenetics and FISH studies remained normal with no 
further recurrence of Sweet's syndrome (39).

Another case report demonstrates Sweet's syndrome after 
imatinib in a 53-year-old African American woman with CML. 
A skin biopsy specimen showed neutrophilic dermatosis with 
epidermal sparing consistent with Sweet's syndrome. Therapy 
with prednisone at 40 mg/d led to complete resolution (40).

Lenalidomide. Lenalidomide (Revlimid) is an amino-
substituted variant of thalidomide that is an immunomodulatory 
drug. One patient developed tender vesicles and bullae on 
the hands 6 days after starting treatment with lenalidomide 
for agnogenic myeloid metaplasia. Biopsy revealed dense 
superficial inflammatory dermal neutrophilia. Lenalidomide 
treatment was discontinued and the patient was started on 
prednisone therapy (40 mg/d), which was gradually tapered 
over 3 to 4 weeks. The lesions resolved with no recurrence in 
6 months of follow-up (41).

Another interesting presentation of Sweet's syndrome 
was reported with high-dose lenalidomide presenting as 
multiple plum-colored, tender ulcerated and crusted nodules 
predominantly located on the legs with fewer lesions on the 
elbows, lower aspect of back and buttocks. The patient was 
given the diagnosis of a neutrophilic dermatosis, lenalidomide 
was discontinued and prednisone (60 mg/d) was started with 
substantial clinical improvement within 24 h of initiation of 
therapy (42). This case suggests the possibility of an immune-
complex mediated process, favoring gravitationally-dependent 
sites for Sweet's syndrome with propensity of higher dose of 
lenalidomide (25 mg/d).

Another patient is reported with Sweet's syndrome in 
chronic lymphocytic leukemia who was treated with lenalido-
mide. The patient responded successfully to prednisone 
therapy (43). In a recently published study, the severity of 
lenalidomide-associated tumor flare reactions in CLL patients 
correlated directly with in vitro lenalidmide-induced upregu-
lation of CD80 on CLL cells and CD69 expression on T cells 
(T-cell activation) and inversely with treatment-induced 
changes in T-cell numbers. A striking increase in the levels of 
IL-6 and TNF-α was seen in the patient with the most severe 
reaction, suggesting ‘immune-activation’ as the most likely 
culprit (43,44).

All-trans retinoic acid (ATRA). ATRA has been used in 
the treatment of acute promyeolocytic leukemia. A review of 
fourteen case reports of ATRA-associated Sweet's syndrome 
showed the median time for development of Sweet's syndrome 
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is 18 days of ATRA therapy (6-34 days). Four patients continued 
with the ATRA therapy without interruption, 13  patients 
were treated with steroids and 12 responded to treatment. 
One patient improved without any treatment (45). A possible 
explanation of the mechanism of ATRA-associated Sweet's 
syndrome involves alteration of certain functional properties 
of mature neutrophils, modifying the migratory capabilities of 
these cells (45). The occurrence of Sweet's syndrome in some 
patients on granulocyte colony-stimulating factor (G-CSF) 
and its increased production by acute promyelocytic leukemia 
cells in the presence of ATRA suggest that G-CSF may be 
involved in the pathogenesis of these syndromes (21,46).

4. Clinical features

Fever is the most common complaint in patients with Sweet's 
syndrome. The fever can occasionally precede the skin lesions 
by days or even weeks (2). Notably, 75-90% of patients with 
classical or idiopathic Sweet's syndrome report prior upper 
respiratory infection preceding the presentation of Sweet's 
syndrome itself. However, only ~20% of patients with malig-
nancy-associated Sweet's syndrome will report preceding 
upper respiratory infection (2).

The skin lesions in Sweet's syndrome are painful, erythem-
atous and papular or nodular. The lesions may coalesce and 
progress to form plaques over a period of days to weeks. 
These skin lesions are seen in nearly half of patients with 
malignancy-associated Sweet's syndrome and 36% of patients 
with drug-induced Sweet's syndrome (5).

Unique characteristics have been observed in the skin 
lesions seen in malignancy-associated Sweet's syndrome, some-
times as bullous, ulcerated lesions, with morphologic features 
of pyoderma gangrenosum (41,47). Cutaneous pathergy, for 
instance, in post mastectomy lymphedema has also been 
observed to incite Sweet's syndrome skin lesions (18).

Manifestations of Sweet's syndrome have also occurred in 
the ears, eyes, central nervous system, mouth, bone, muscle, 
heart, lung, liver, intestines, kidneys and hematologic system 
(6). Lungs are the most common extracutaneous site. Symptoms 
include mild dyspnea to acute respiratory distress syndrome 
and imaging demonstrates diffuse ground-glass opacities or 
consolidation. Bronchoscopy shows erythematous pustules 
with ulcerations in the tracheobronchial tree. Bronchoalveolar 
lavage is characterized by neutrophilic predominance with 
negative cultures (48).

Anemia has been reported in 82-83% of patients with 
malignancy-associated Sweet's syndrome and is found in 
100% of patients with drug-induced Sweet's syndrome but is 
an exceedingly infrequent finding in patients with idiopathic 
or classical Sweet's syndrome (5). Additionally, abnormal 
platelet count is infrequently found in idiopathic or classical 
Sweet's syndrome but has been reported to be present in 
68% of patients with hematologic malignancy and Sweet's 
syndrome (4). Abnormal platelet counts have been reported 
in half of patients with drug-induced Sweet's syndrome and 
Sweet's syndrome with solid malignancy (5). Peripheral 
leukocytosis is frequently observed in Sweet's syndrome, 
however, this is not always the case. Some of the patients with 
malignancy-associated Sweet's syndrome may have neutro-
penia as described above (36).

5. Differential diagnosis and diagnostic work up

Sweet's syndrome is characterized by neutrophilic derma-
tosis or neutrophilic panniculitis, therefore any conditions 
that present similarly histologically need to be considered in 
the differential diagnosis of the disease (2,49). As described 
earlier, leukemia cutis is a condition that can occur either 
separately or concurrently with Sweet's syndrome. The 
primary means of differentiation is that the dermal infiltrate 
associated with leukemia cutis will consist of neoplastic 
immature leukocytes in contrast to the mature neutrophils 
seen in Sweet's syndrome (2,49). Chloromas also have some 
overlap with leukemia cutis. Occasionally, hematological 
malignancy can predispose individuals to infection which 
include abscess formation, cellulitis and panniculitis thus 
producing challenges in diagnosis of Sweet's syndrome (50). 
Behcet's disease and pyoderma gangrenosum can both be 
confused with Sweet's syndrome due to histological findings 
and an association with hematological neoplasias (7). Other 
etiologies that are commonly confused with Sweet's syndrome 
include leukocytoclastic vasculitis, periarteritis nodosa and 
granuloma faciale (3). Several other disorders of neutrophilic 
dermatosis including bowel (intestinal) bypass syndrome, 
erythema elevatum diutinum, halogenoderma, neutrophilic 
eccrine hidradenitis and rheumatoid neutrophilic dermatitis 
should be considered (49).

A lesional skin biopsy for routine histopathologic evalu-
ation is a useful procedure to confirm a clinically suspected 
diagnosis of Sweet's syndrome. It may also be prudent to 
submit lesional tissue for bacterial, fungal, mycobacterial and 
possibly viral cultures (2).

6. Treatment

The treatment of choice in malignancy-associated Sweet's 
syndrome is treatment of the underlying malignancy, which 
can result in complete resolution of the individual's Sweet's 
syndrome (2). However, patients usually require the course 
of systemic corticosteroids 1 mg/kg for 3-4 weeks. Surgical 
intervention have also occasionally promoted resolution of 
Sweet's syndrome when the dermatosis is associated with solid 
tumors (2).

There are no specific guidelines for the treatment of 
malignancy-associated Sweet's syndrome, therefore hematolo-
gists and oncologists treat Sweet's syndrome same as classical 
Sweet's syndrome. Sweet's syndrome caused by anticancer 
agents sometimes involves withdrawal or temporary discon-
tinuation of anticancer agents, use of systemic corticosteroids, 
and/or rechallenge with either the same anticancer agents or 
different agents.

First line agents. Systemic corticosteroids are the mainstay 
of therapy for Sweet's syndrome. Prednisone, at a dosage of 
1 mg/kg/day (usually ranging from 30 to 60 mg/day), may be 
given as a single morning dose. After a clinical response is 
observed, prednisone can be lowered by 10 mg/day within a 
period of 4-6 weeks. However, some patients may require 2 to 
3 months of treatment or intravenous therapy (2). Intravenous 
pulse administration of methylprednisolone sodium succinate 
(≤1000 mg/day) over one or more hours, daily for 3-5 days, 
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may be utilized for patients whose condition is refractory to 
other therapies (51). The dose is followed by tapering oral dose 
of corticosteroid or another immunosuppressant agent (2,50). 
The use of systemic corticosteroids should prompt evalua-
tion of every patient for possible prophylactic proton-pump 
inhibitor therapy.

Localized manifestations of Sweet's syndrome may be 
treated with high-potency topical corticosteroids including 
intra-lesional corticosteroids (such as triamcinolone acetonide 
at a dose ranging from 3 to 10 mg/ml) as a single injection or 
as multiple sequential treatments if necessary (49). However, 
potential exacerbation of the lesions through pathergy should 
be considered before initiating intralesional therapy (50). 
Also, high-potency topical corticosteroids (such as clobetasol 
propionate 0.05% in either a cream, ointment, gel or foam 
vehicle) can be applied to the Sweet's syndrome skin lesions 
(49,50).

Other treatments include potassium iodide which is more 
affective in vasculitis and hypothyroidism-associated Sweet's 
syndrome (51). Potassium iodide has been used (53) in solid 
malignancy-associated Sweet's syndrome with response. 
Patients who are treated with potassium iodide have improved 
within 48 h and cutaneous lesions clear within one week in 
most cases (52). In some cases the drug was withdrawn after 
only 2 weeks and no recurrence was seen (53,54). Potassium 
iodide can be administered orally as 300 mg enteric-coated 
tablets, 3 times each day (for a daily dose of 900 mg). However, 
severe vasculitis is a concern after potassium iodide adminis-
tration (55).

Several larger studies have shown colchicine at a dose 
of 0.5 mg three times each day is an effective agent for the 
successful management of patients with Sweet's syndrome 
(55,56). One report presented twenty patients with Sweet's 
syndrome of whom 90% responded to colchicine therapy from 
10 to 21 days (56).

Second line agents. Dapsone and cyclosporine can be given 
in combination with or without steroids in patients that do not 
respond to first line therapy (54). The oral dose of cyclospo-
rine ranges from 2 to 10 mg/kg/day. Rapid response within 
one week is usually recorded with cyclosporine. However, 
tapering is difficult in some cases. Therefore, patients who 
receive cyclosporine 10 mg/kg/day, should be tapered by 2 mg/
kg/day every 2 days and discontinued on day 21 (57). Dapsone 
has been used in combination with oral steroids. The initial 
oral dose of dapsone ranges from 100 to 200 mg per day 
(55).

Other second line stand-alone agents are indomethacin 
150 mg orally for 7 days followed by 100 mg orally for 14 days 
have been shown with good response (58). Clofazimine has 
been used in patients who failed treatment with methylpred-
nisolone for chronic or relapsing Sweet's syndrome with 
‘almost complete remission’ in six patients. Clofazimine was 
dosed daily as 200 mg for 4 weeks followed by 4 additional 
weeks at 100 mg per day (4).

Other systemic drugs in isolated case reports have also been 
shown to be effective for the treatment of Sweet's syndrome 
include chlorambucil and cyclophosphosphamide, antimetabo-
lites, immunoglobulins, interferon-α, tumor necrosis factor 
and the anti-angiogenic agents infliximab and thalidomide (2).

7. Conclusions

In this report we have reviewed pathophysiology, diagnosis, 
manifestations for malignancy-associated Sweet's syndrome, 
various new anticancer agents associated with Sweet's syndrome 
and experiences in the management of this rare syndrome.

Unfortunately, little is known about pathogenesis of Sweet's 
syndrome. The syndrome may occur as a paraneoplastic mani-
festation for a cancer or may be the first sign of malignancy. 
Reappearance of lesions may herald relapse in patients with 
malignancy-associated Sweet's syndrome. In some cases, 
anticancer agents cause Sweet's syndrome for unclear patho-
genesis and unknown significance.

As the story of Sweet's syndrome pathogenesis continues 
to be unraveled, we may begin to learn risk factors that predis-
pose to this disease and better understand how to manage it.

Due to lack of our understanding of pathophysiology of 
Sweet's syndrome and in the absence of evidence based litera-
ture, many physicians regardless of the underlying disease 
associated with this entity, have successfully used corticoste-
roids in these patients. The duration of remission is variable 
between recurrent episodes of the dermatosis. Occasionally, 
patients require broad spectrum antibiotics if skin lesions are 
secondarily infected.

We believe that malignancy-associated Sweet's syndrome 
and anticancer medications-associated Sweet's syndrome 
behave differently. However, when patients are receiving 
antineoplastic agents, it is difficult to define underlying cause 
of Sweet's syndrome and its true significance. Future studies 
should focus on understanding the pathophysiology of this 
disease and its association with new anticancer drugs along 
with risk factors so that prompt treatment without interruption 
of cancer management can be instituted.
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