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Abstract. Sweet's syndrome is a neutrophilic dermatosis 
characterised by sudden onset of fever, neutrophilia, erythem-
atous skin rashes and neutrophilic infiltration of the dermis. 
Subcutaneous Sweet's syndrome, or Sweet's panniculitis, is 
an uncommon variant of the classic syndrome, with hypo-
dermal neutrophilic infiltration. The association of Sweet's 
syndrome with various malignancies has been reported. The 
most common underlying hematological malignancies are of 
myeloid origin; however, there have been several reports of the 
classic Sweet's syndrome in patients with a lymphoprolifera-
tive disorder, although the association of subcutaneous Sweet's 
syndrome with lymphoproliferative disorders has not been 
well‑documented thus far. Herein, we present the case of a 
48‑year‑old man with a 2‑year history of chronic lymphocytic 
leukemia who developed fever and skin rashes, without any 
evidence of a relapse. The clinical and pathological inves-
tigation resulted in the diagnosis of subcutaneous Sweet's 
syndrome. The patient exhibited no significant response to 
conventional therapeutic measures; however, following two 
subsequent doses of rituximab, his general condition and 
skin rash improved. The follow‑up skin biopsy demonstrated 
dermal neutrophilic infiltrations in conjunction with prior 
mixed lobular and septal panniculitis, suggesting evolution of 
subcutaneous Sweet's syndrome to its classic form. To the best 
of our knowledge, this is one of the first reports of rituximab 
as a novel biological treatment for Sweet's syndrome. However, 
further randomized trials are required to evaluate the efficacy 
and safety of such biological therapies for Sweet's syndrome.

Introduction

Neutrophilic dermatoses include a group of inflammatory 
conditions of the skin, characterised by polymorphonuclear 
infiltration. Sweet's syndrome is a neutrophilic dermatosis 
with dermal involvement that may be associated with hemato-
logical malignancies (1,2). Sweet's syndrome is characterised 
by sudden onset of fever, neutrophilia, erythematous skin 
lesions and neutrophilic infiltration of the dermis on skin 
biopsy (3,4). Malignancy‑associated Sweet's syndrome is often 
associated with the discovery or recurrence of the underlying 
malignancy and it is more common in myelogenous leukemia 
compared with lymphoproliferative disorders (5,6).

Subcutaneous Sweet's syndrome (Sweet's panniculitis) is 
a variant with certain different clinical and pathological char-
acteristics, which distinguish it from the classic syndrome. In 
particular, the subcutaneous fat rather than the dermis is the 
main site of neutrophilic infiltration. The number of cases with  
this variant reported to date is limited (7). However, to the best 
of our knowledge, no association between lymphoprolifera-
tive disorders and subcutaneous Sweet's syndrome has been 
reported to date.

Rituximab is a monoclonal antibody (anti‑CD20) that has 
been shown to be effective in certain dermatological disorders, 
particularly when standard systemic therapies are ineffective 
or contraindicated (8).

In this report, we present a patient with chronic lympho-
cytic leukemia (CLL) with refractory subcutaneous Sweet's 
syndrome, and report the patient's clinical response to treat-
ment with rituximab. To the best of our knowledge, this is one 
of the first reports on rituximab as a novel biological therapy 
for Sweet's syndrome.

Case report

A 48‑year‑old man with a 2‑year history of CLL developed 
fever and skin lesions in December,  2013. Following the 
diagnosis of CLL (Rai stage IV), the patient received several 
chemotherapeutic regimens, including cyclophosphamide, 
vincristine and prednisolone (CVP; 4  cycles), chloram-
bucil‑prednisolone (1 cycle) and rituximab, fludarabine and 
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cyclophosphamide (RFC; 4 cycles). Furthermore, during his 
last course of chemotherapy, he received multiple doses of 
granulocyte colony‑stimulating factor (G‑CSF). Complete 
remission had been achieved 3 months prior to admission and 
the patient was under surveillance.

Four days prior to the onset of fever and skin rash, thrombo-
cytopenia without any other symptoms was detected on the last 
surveillance visit. Peripheral blood smear and bone marrow 
examination revealed no evidence of relapse and dexametha-
sone pulse therapy (40 mg/day/for 4 days) was administered with 
the diagnosis of autoimmune thrombocytopenia. Following the 
fourth dose of dexamethasone, the patient developed fever, 
chills, malaise, dyspnea, headache and myalgia. After 2 days, 
painful skin rashes appeared at the back of the legs, anterior 
surface of the left thigh, mons pubis, lower abdomen and ante-
rior chest, followed by additional similar lesions within the next 
2 days. The rash was not associated with pruritus. Celecoxib, 
indomethacin and prednisolone were administered and the 
pain in some lesions was diminished; however, enlargement 
of the skin lesions and edema persisted, despite treatment. 
The patient reported red urine colour and edema of the lower 
extremities within the next few days. Given the progression of 
the symptoms, colchicine was added to the treatment.

On the 10th day after the onset of symptoms, the patient 
was admitted to the emergency department of our center. The 
patient had no history of any other underlying disease. A history 
of war injuries and exposure to a blast wave were reported.

On admission, the patient's vital signs were as follows: 
blood pressure,  80/60  mmHg; pulse rate,  100  beats̸min; 
respiratory rate, 14 breaths̸min; and temperature, 36.7˚C. A 
dermatological examination revealed 5 mobile, well‑defined, 
erythematous, subcutaneous, painful periareolar masses on 
the chest, varying in size from 2 to 8 cm. There were also 
firm, indurated, well‑defined, erythematous, painful lesions in 
the right lower abdomen and mons pubis (5x5 cm). Similar 
lesions, sized 4x4 cm were identified in the left lower abdomen. 
Indurated, well‑defined, erythematous, painful plaques were 
observed in the left middle thigh and posterolateral part of the 
left lower limb, with a size varying from 1 to 4 cm. There was 
also pitting edema of the lower extremities (Fig. 1).

Other physical findings included diffuse wheezing and 
coarse crackles in the lungs, and mild abdominal distention. 
No lymphadenopathy, organomegaly or arthritis were present.

The laboratory examination results were as follows: white 
blood cell count, 7.6x109/l, with 96.6% neutrophils and 2.4% 
lymphocytes (Table  I); hemoglobin concentration, 9.3 g̸dl 
(mean corpuscular volume, 89 fl/cell); platelet count, 38x109/l; 
erythrocyte sedimentation rate, 34 mm/h (normal, 0‑15 mm/h); 
and C‑reactive protein level, 113 mg/l (normal, <6 mg/l). In the 
biochemical tests, the blood urea nitrogen was 65 mg̸dl; the 
creatinine level was 2.1 mg/dl; the lactate dehydrogenase level 
was 257 IU/l; and the albumin level was 2.5 g̸dl.

The bone marrow biopsy revealed a reactive and hypercel-
lular marrow. The myeloid:erythroid ratio was 4‑5:1 and the 
lymphocytes were <10%, with an increased proportion of 
promyelocytes to myelocytes (Fig. 2). There was no evidence 
of relapse.

The skin biopsy revealed an unremarkable epidermis and 
a thick dermis, with multilayered collagenous bundles. The 
hypodermis was infiltrated by mature polymorphonuclear 

Figure 1. The patient's inflammatory skin rashes in different body regions, 
prior to (left) and following (right) treatment with rituximab. Top panels, chest 
and abdomen; middle panels, right lower abdomen; lower panels, left thigh.

Figure 2. Bone marrow aspirate showing a reactive and hypercellular marrow, 
without evidence of chronic lymphocytic leukemia relapse.

Figure 3. Primary (left) and follow‑up (right) skin biopsies demonstrating 
initial Sweet's panniculitis and subsequent dermal neutrophilic infiltration, 
respectively.
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Table II. Summary of the clinical course and therapeutic measures.

Time point	 Clinical event(s)	 Therapeutic measure(s)

Last surveillance visit	 Diagnosis of autoimmune	 Dexamethasone pulse therapy
	 thrombocytopenia
1st day	 Onset of skin rash	 Celecoxib (100 mg t.d.s.);
(onset of symptoms)	 (last dose of dexamethasone)	 indomethacin (75 mg b.i.d.);
		  prednisolone (5 mg daily)
9th day	 Progression of symptoms	 Addition of colchicine (0.5 mg q 2 h up to
		  8 times)
10th day		  Discontinuation of prednisolone, indomethacin
(day of admission)		  and colchicine
		  Initiation of:
		  Rituximab (1st dose) 375 mg/m² body surface;
		  hydrocortisone (200 mg i.v. stat before
		  rituximab, then 100 mg i.v. t.d.s.);
		  celecoxib (100 mg p.o. b.i.d.);
		  ceftriaxone (2 gr i.v. stat, then 1 gr i.v. b.i.d.);
		  cimetidine (400 mg i.v. stat before rituximab)
13th day	 No improvement in symptoms	 Reinstitution of:
		  Indomethacin (75 mg p.o. b.i.d.);
		  colchicine (1 mg p.o. daily)
15th day	 Progression of limb and scrotal edema	 Triamterene H (1 tab p.o. daily);
		  hydrocortisone (100 mg i.v. b.i.d.)
18th day	 Continuous limb and scrotal edema	 Rituximab (2nd dose);
		  furosemide (40 mg i.v. daily)
	 Continued wheezing	 Discontinuation of indomethacin;
		  colchicine (1 mg p.o. b.i.d.);
		  hydrocortisone (100 mg i.v. t.d.s.)
	 Positive urine culture and antibiogram result	 Discontinuation of ceftriaxone;
		  imipenem (250 mg t.d.s.)
19th day	 Decreased upper limb edema and patient's
	 weight; no dyspnea
21st day	 Disappearance of fever
22nd day	 Reduced pain and tenderness in skin lesions
	 Improved superficial features of the rash
28th day	 Discharge with good general condition

Table I. Changes in the patient's blood cells counts following onset of symptoms.
 
	 Days
	 ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Variables	 10th	 11th	 12th	 13th	 14th	 17th	 18th	 21st	 22nd	 25th

WBC (/µl)	 7,600	 11,200	 7,000	 5,700	 8,100	 5,500	 2,600	 1,900	 2,200	 3,500
Seg (%) 	 96.6	 97.5	 96	 88.4	 93.4	 95.1	 83.2	 67.6	 71.0	 70.7
Lymph (%) 	 2.4	 0.6	 2.7	 4.7	 3.3	 3.8	 7.0	 14.5	 14.7	 15.2
Hb (g/dl)	 9.3	 10.7	 10.8	 11.9	 10.3	 8.5	 8.4	 8.7	 8.1	 8.6
MCV (fl)	 89.0	 88.6	 83.9	 83.9	 87.2	 81.6	 81.1	 81.3	 83.2	 85.1
Plt (/ml)	 38000	 44000	 56000	 59000	 64000	 36000	 64000	 69000	 78000	 80000

WBC, white blood cells; Seg, segmented neutrophils; Lymph, lymphocytes; Hb, hemoglobin; MCV, mean corpuscular volume; Plt, pleatelets.
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cells into and between the subcutaneous adipocytes. Few foci 
of lymphocyte and polymorphonuclear lymphocyte (PMN) 
infiltration into the vessels wall were observed. The patho-
logical examination was compatible with mixed septal and 
lobular neutrophilic panniculitis (Fig. 3). Urine culture was 
positive for Pseudomonas, which was treated with suitable 
antibiotics. The blood culture was negative.

Following hospital admission, prednisolone, indomethacin 
and colchicine were discontinued. Hydrocortisone and ceftri-
axone were introduced and celecoxib was continued. The first 
dose of rituximab (375 mg/m² body surface) was administered. 
On the 18th day, a second rituximab dose was administered 
and, given the patient's wheezing, indomethacin was discon-
tinued (Table II).

From the 19th day onwards, the patient's condition started 
to improve. Upper limb edema and the patient's weight 
decreased and there was no complaint of dyspnea. The fever 
had disappeared since the 21st  day. On the 22nd day, the 
patient observed a reduction in the pain and tenderness of the 
skin lesions and the examination revealed minor alterations in 
the superficial characteristics of the rash (Fig. 1).

Our patient was discharged in a good general condition, 
28 days aftert the onset of fever and skin rash. A follow‑up 
skin biopsy revealed a very thin epidermis and an edematous 
fibrotic dermis, with a diffuse dermal infiltrate of mature 
PMNs, as well as moderate red blood cell extravasation. 
There was previous evidence of septal and lobular panniculitis 
(Fig. 3). Approximately 2 months later, the patient succumbed 
to septic shock.

Discussion

We herein report the case of a CLL patient with refractory neutro-
philic dermatosis not responding to conventional therapeutic 
regimens. However, after receiving two doses of rituximab, the 
patient's symptoms and general condition improved.

On the primary skin biopsy, unlike the classic Sweet's 
syndrome, which is characterised by dermal infiltration by 
PMNs (7), the neutrophilic infiltration was seen in hypodermis. 
Accordingly, the terms ‘subcutaneous Sweet's syndrome’ (7) 
or ‘Sweet's panniculitis’ (9) may be used. The pathological 
examination revealed mixed lobular and septal panniculitis. 
The most common reported pattern for subcutaneous Sweet's 
syndrome is lobular panniculitis. However, there are some 
reports of a mixed pattern in the literature (7).

The follow‑up skin biopsy revealed a neutrophilic infiltra-
tion of the dermis in conjunction with prior mixed lobular 
and septal neutrophilic panniculitis. These findings indicate 
that subcutaneous Sweet's syndrome may evolve to a classic 
Sweet's syndrome, despite systemic treatment.

We described a lymphoproliferative disorder as the 
underlying hematological malignancy in our patient; however, 
myeloid leukemia appears to be more commonly associated 
with this syndrome in the literature (5,6). Sweet's syndrome 
is usually accompanied with evidence suggesting the onset, 
relapse or recurrence of the underlying malignancy in similar 
reports (3,5,10‑12). However, in our patient, the leukemia was 
in remission. To the best of our knowledge, the association 
of subcutaneous Sweet's syndrome and lymphoproliferative 
disorders has not been priorly reported.

The head, neck, upper and lower limbs, are the predomi-
nant regions affected in Sweet's syndrome (6). In our patient, 
the lesions were located on the anterior wall of abdomen and 
chest, as well as in the lower extremities, with an ascending 
pattern of development. This pattern of involvement is unusual 
in classic Sweet's syndrome; however, the majority of the cases 
of subcutaneous Sweet's syndrome have been associated with 
lower extremity involvement (7).

Given the positive urine culture, infectious panniculitis was 
considered as a differential diagnosis. However, the disease 
course and relief of the lesions following rituximab treatment, 
but not with antibiotic therapy, excluded this possibility.

Our patient received G‑CSF as part of his chemothera-
peutic regimen for up to 4 months prior to the development of 
the skin lesions. A review of the literature indicated a similar 
association between treatment with G‑CSF and development 
of Sweet's syndrome (13). The patient's rash had appeared 
following a high‑dose pulse of dexamethasone. The literature 
search yielded no report on neutrophilic dermatosis following 
dexamethasone administration.

Various treatments have been proposed for Sweet's  
syndrome to date and, although it is a self‑limiting disease, 
timely recognition and appropriate treatment may reduce 
its morbidity (6). The first‑line systemic drugs are cortico-
steroids, potassium iodide and colchicine, with second‑line 
drugs including indomethacin, clofazimine, cyclosporine and 
dapsone (14). Other successful methods, such as biological 
treatments with tumor necrosis factor antagonists, have been 
reported  (14). There are several reports on the beneficial 
effects of the interleukin‑1 receptor antagonist anakinra on 
neutrophilic dermatoses (15‑17). In addition, limited reports 
have investigated other biological agents for the treatment of 
Sweet's syndrome, such as adalimumab (18), immunoglob-
ulin (19,20) and infliximab (18,21).

Rituximab affects the progression of the cell cycle and 
is used as an adjunctive to chemotherapy in the treatment of 
neoplasms. The volume of evidence on the benefits of ritux-
imab in the treatment of autoimmune diseases is currently 
growing and it is suggested that rituximab may also be helpful 
in certain dermatological conditions (22).

To the best of our knowledge, this is one of the first reports 
the role of rituximab for the treatment of Sweet's syndrome 
has been documented. In our patient, an improvement in the 
general condition and skin lesions, as well as a reduction in 
the neutrophil count following administration of rituximab, 
suggest that this biological agent may be a novel treatment 
for refractory Sweet's syndrome. However, future randomized 
trials are required to study its efficacy and side effects.
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