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Abstract

BACKGROUND

Giant cellulitis-like Sweet syndrome (SS) is a rare subtype of SS, and reports of the
combined histiocytoid type of pathology are scarce. Here, we report a case of SS with
distinctive clinical presentations and which was difficult to distinguish from cellulitis.
By sharing this case and a discussion of the related literature in detail, we aim to

provide clinicians with new insights into the characteristics of histiocytoid giant

cellulitis-like (HGC-)SS and the pathogenesis of SS.

CASE SUMMARY

A 52-year-old male was admitted after experiencing progressive fatigue for 1 mo and
tongue swelling with pain for 1 d. He was diagnosed with myelodysplastic syndrome
(MDS) and angioneurotic edema of the tongue and floor of the mouth. However, 7 d
after examination by sternal aspiration, a violaceous, tender, and swollen nodule
developed at the site, with poorly demarcated erythema of the surrounding skin.
Considering his profile of risk factors, the diagnosis of cellulitis was made and he was
administered broad-spectrum antibiotics. When the lesion continued to worsen and he
developed chills and fever, pathogenic and dermatopathological examination led to the
diagnosis of HGC-SS. Treatment with prednisone led to the fever being relieved within
24 h and the skin lesion being resolved within 1 wk. The patient refused intensive
treatment and was instead given thalidomide, erythropoietin, stanozolol, and
supportive care. The prednisone was gradually tapered, with no signs of recurrence,

but he died 2 mo later of severe pneumonia.

CONCLUSION
HGC-SS demonstrates unique manifestation. SS and leukemia cutis share cytological

origin. Myelofibrosis and SS are adverse prognostic factors for MDS.
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Core Tip: We describe the case of a 52-year-old male with myelodysplastic syndrome
who developed histiocytoid giant cellulitis-like Sweet syndrome (SS) at a sternal
puncture site. The patient had unique clinical presentations that have never been
reported before, and the disease profile was difficult to distinguish from cellulitis.
Cellulitis that has failed to respond to broad-spectrum anti-microbial therapy requires a
skin biopsy. For patients with concurrent myeloid neoplasm and SS, intensive treatment
is necessary since SS and myeloid leukemia cutis may be different stages of the same

disease and both indicate a poor prognosis.

INTRODUCTION

Giant cellulitis-like (GC-) Sweet syndrome (SS), a morphologically distinctive clinical
variant of SS, is characterized by recurrent, multifocal, widespread, infiltrative plaques
consisting mainly of mature neutrophils with bullous appearance, and can involve the
arms, legs, abdomen, and/or trunklll. According to available case reports, GC-SS tends
to occur in patients with obesity, autoimmune diseases, and malignancies, including
hematologic malignancies, such as myelodysplastic syndrome (MDS), multiple
myeloma, and acute myeloid leukemia. The relationship between GC-SS and MDS
remains to be elucidated!>l.

Histiocytoid (H-)SS is an uncommon histopathologic variant of SS, aracterized by
an infiltration mostly composed of immature myelomonocytic cells with histiocytoid

morphologyl®l. Clinical features of H-SS are mostly similar to those of classical

neutrophilic (N-)SS, consisting of tender erythematous plaques and nodules on the
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extremities and trunk and often accompanied by systemic symptoms, including fever,
arthritis, episcleritis, and diarrheal’l. SS that has both histiocytoid pathology and
features of a GC lesion is extremely rare. Here, we report the case of a 52-year-old male
with MDS who developed HGC-SS at the sternal puncture site featuring a unique
clinical manifestation profile that was difficult to distinguish from cellulitis; to our
knowledge, such a case has never been reported before. We discuss the diagnosis and
management of cellulitis, the clinical features of HGC-SS, the relationship between SS
and leukemia cutis (LC), and their relationship between myeloid neoplasms (MNs) in
the context of diagnostic and therapeutic procedures and relevant literature to facilitate

timely diagnosis and effective treatment.

CASE PRESENTATION

Chief complaints
A 52-year-old male was admitted to our hospital after 1 mo of fatigue and 1 d of tongue

swelling and pain.

History of present illness

The patient reported that he had started to feel fatigued 1 mo prior, and the feeling had
worsened gradually over that time. He also reported that on the day prior, his tongue
had become swollen and painful after eating conch flesh. He denied any coincident

fever, rash, dyspnea, night sweats, weight loss, efc.

History of past illness

The patient had no significant past medical history.
Personal and family history

The patient had no history of toxin or radiation exposure and had no family history of

malignancy nor hereditary disease.
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ysical examination
Positive physical examination findings were pallor, swollen tongue, and splenomegaly

(3 cm below the left costal margin).

Laboratory examinations

Routine blood tests yielded the following results: Low white blood cell count [1.82 x
10%/L; normal range: (3.5-9.5) x 10/L]; slightly low absolute neutrophil count [1.07 x
10°/L; normal range: (1.8-6.3) x 10°/L]; low lymphocyte count [0.6 x 10?/L; normal
range: (1.1-3.2) x 10°/L] with normal lymphocyte proportion (23.5%; normal range:
20%-50%); very low platelet count [19 x 10°/L; normal range: (125-350) x 10°/L]; and
low hemoglobin level (53 g/L; normal range: 130-175 g/L). The red blood mean cell
volume and mean corpuscular hemoglobin were within the normal ranges, as was the
reticulocyte count [29.8 x 10%/L; normal range: (25-112) x 109/L]. Peripheral blood (PB)
smear showed erythroblasts, oval erythrocytes, and teardrop-shaped red blood cells
that were readily visible, with 3% myeloblasts. In addition, lactate dehydrogenase and
C-reactive protein were elevated (351 IU/L; normal range: 109-245 IU/L and 84.4
mg/L; normal range: 0-8 mg/L, respectively). Folic acid and vitamin B12 levels were
normal. Direct antiglobulin (Coombs) testing and paroxysmal nocturnal
hemoglobinuria clone testing yielded negative results.

There was high suspicion of hematologic malignancy because of pancytopenia,
splenomegaly, and increased blast cell count in PB. Bone marrow aspiration and bone
marrow biopsy were performed to clarify the diagnosis. The bone marrow aspiration
yielded a “dry” tap, even at the sternal level. Bone marrow biopsy showed the marrow
to be hypercellular, with erythroid hyperplasia and a slight increase in granulocytic
precursors; moreover, megakaryocytes were normal in number, and
micromegakaryocytes and nonlobulated megakaryocytes were readily visible. The
reticulin fibrosis was grade 2 (designated MF-2), according to the World Health

Organization grading for myelofibrosis. Flow cytometry and chromosomal and gene
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mutation testing were not performed due to the difficulties in obtaining bone marrow

fluid.

Imaging examinations

There are none imaging examinations.

FIRST DIAGNOSIS

The patient had pancytopenia, hypercellular bone marrow, marked dysplasia of the
megakaryocytic lineage, 2%-4% myeloblasts in PB, no Auer rods, and grade-2
myelofibrosis; in accordance with the World Health Organization classification of MNs
and acute leukemial®l, the patient was diagnosed with MDS with excess blasts-1
associated with myelofibrosis. He was also diagnosed with an angioneurotic edema of

the tongue and floor of the mouth.

TREATMENT

The patient refused cytoreductive therapy or hematopoietic stem cell transplantation.
Therefore, thalidomide (50 mg/d), erythropoietin (10000 IU/d), and stanozolol (6
mg/d) were administered, along with supportive care. Dexamethasone (10 mg/d) and

loratadine (10 mg/d) were also administered for 5 d to treat the angioneurotic edema.

CHANGES IN CONDITION

After 5 d of treatment, the tongue swelling was relieved. However, 7 d after the sternal
aspiration (2 d after discontinuation of dexamethasone), a poorly demarcated area of
erythema appeared on the skin around the puncture site (4 cm in diameter). The area
was swollen, warm, painful, and tender, with a violaceous swollen nodule in the center
(Figure 1A). Ultrasonography demonstrated subcutaneous edema without abscesses.
Considering the predisposing factors for cellulitis, including skin barrier disruption, a
history of systemic steroid use, neutropenia, and failure to maintain local hygiene of the

puncture point, non-purulent cellulitis was diagnosed. The patient was administered
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ceftazidime [2 g intravenous (IV) every 8 h]. However, the lesion continued to expand,
with bulla formation. On the 3t d of anti-infective treatment, he developed chills and
fever (maximum body temperature of 40 °C) and his procalcitonin was high (22.80
ng/mL; normal range: 0-0.05 ng/mL). To address the possibility of infection with
methicillin-resistant Staphylococcus aureus (MRSA) and Gram-negative bacteria, the
ceftazidime was replaced by daptomycin (4 mg/kg IV every 24 h) and meropenem (1 g
IV every 8 h). However, his condition did not improve (Figures 1B and 2).

Blood cultures for bacteria and fungi were negative, and blister smears did not find
any bacteria, fungi, or mycobacteria. To further differentiate the diagnosis, a skin biopsy
was performed. Histopathology of the cutaneous lesion presented moderate edema in
the papillary dermis, and dense, inflammatory infiltrate involving the superficial and
mid-dermis, predominantly composed of myeloperoxidase (MPO)* CD163
mononuclear cells with twisted vesicular nuclei and scant eosinophilic cytoplasm, but
without evidence of vasculitis (Figures 1D-L). Next-generation sequencing of the biopsy
specimen, based on the Illumina platform (iSeq 100 Sequencing System), covering 9694
bacteria, 1551 fungi, 6761 viruses, 144 mycobacteria, 305 parasites, and 107

mycoplasma/chlamydia, was negative.

FINAL DIAGNOSIS
The final diagnosis is HGC-SS.

TREATMENT
The patient was treated with prednisone (1 mg/kg/d).

OUTCOME AND FOLLOW-UP

The fever relieved within 24 h and the skin lesion resolved within 1 wk (Figures 1C and
2). The prednisone was gradually tapered, with no recurrence. Because the combination
of glucocorticoid and immunomodulatory therapy was effective in treating the lesion,

and non-anti-leukemic regimens are not effective against LC, the diagnosis H-SS was
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confirmed while the possibility of LC was ruled out. This distinction is important
because it is difficult to distinguish between H-SS and LC by clinical and pathological

features alone. Unfortunately, the patient died of severe pneumonia 2 mo later.

DISCUSSION

Cellulitis is an infection involving the deep dermis and subcutaneous tissue, typically
precipitated by the entry of bacteria through a breach in the skin barrierl®l. Predisposing
factors to cellulitis infection include increasing age, obesity, barrier disruption, skin
inflammation, pre-existing skin infection, chronic leg edema, immunosuppression, and
previous cellulitis infection[1011l. It typically presents with acute onset of poorly
demarcated erythema, swelling, tenderness, and warmth, and can affect any area of the
skin. Systemic manifestations, such as fevers, chills, and fatigue, indicate a more severe
infectionl12l. Cellulitis is a clinical diagnosis based on clinical history and findings from
physical examination; however, a gold standard for diagnosis does not exist. As such,
although it is a common disease, the misdiagnosis rate has been estimated to be 30.7%,
even after a dermatology consult!3l.

The patient described herein had risk factors for cellulitis, including hematological
malignancies, neutropenia, and glucocorticoid-induced immunosuppression. Moreover,
the skin lesion characteristic of cellulitis appeared after local skin puncture, supporting
the initial diagnosis of cellulitis. The treatment of non-purulent cellulitis is most often
initiated empirically due to the low clinical isolation rate of pathogens (< 20% ), covering
Streptococcus pyogenes and methicillin-susceptible Staphylococcus aureus, which are the
most common pathogens!#l, In addition to treatment for the nosocomial infection,
malignancy, and neutropenia, the patient received ceftazidime treatment. When there is
no response after 24 h to 48 h of anti-infective therapy, drug-resistant bacteria, such as
MRSA, Gram-negative bacteria, and atypical organisms should be considered!!2];
therefore, we switched to a broad-coverage antibiotic regimen, but it was still
ineffective. Combined with the negative results of blood and blister fluid pathogenic

tests, the possibility of pseudocellulitis was considered.
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SS is an uncommon inflammatory disorder characterized by an abrupt onset of
painful erythematous plaques or nodules, histopathologic evidence of a dense
neutrophilic infiltrate without evidence of leukocytoclastic vasculitis, usually
accompanied by fever and elevated inflammatory markers, such as neutrophils’ count,
erythrocyte sedimentation rate, and C-reactive proteinl!5l. Moreover, SS is often
associated with a range of underlying disorders, such as hematologic or visceral
malignancy, inflammatory disease, or pregnancy, or preceded by an upper respiratory
or gastrointestinal infection or vaccinationl!617].

The lesions of GC-SS are characterized by recurrent, abrupt appearance of large, well-
defined infiltrated plaques, with bullous appearance and involving multiple skin
areas(”l. However, the characteristics of our patient’s lesion differed from those
previously described; namely, it was solitary and progressively expanding, making it
much more difficult to distinguish from cellulitis. The sequential occurrence of cellulitis
and SS at the same site has been reported, and it is considered that SS may be induced
by infectionl!8191. For this patient, the possibility of local infection-induced SS cannot be
excluded.

After meeting the diagnostic criteria of SS, H-SS is diagnosed based on pathology
results. The typical pathological feature of H-SS is a dense, band-like, inflammatory
infiltrate predominantly composed of mononuclear cells with large, elongated, twisted,
or kidney-shaped vesicular nuclei, inconspicuous nucleoli, and scant eosinophilic
cytoplasm mimicking small histiocytes, which are MPO-positive immature nonblastic
myeloid cells, and CD163-positive inflammatory cells, which are considered to be
macrophages, scattered around/?l. The skin lesion infiltrate in cellulitis-like SS consists
mainly of mature neutrophils. SS with both the pathological characteristics of H-SS and
the lesion features of GC-SS is HGC-SS. The only reported case of HGC-SS involved an
elderly woman with a MN, who also had a progressively enlarging solitary lesion,
which, unlike in the present case, occurred without local irritation, and the lesion was

sharply demarcated without bulla formation, making it easier to distinguish from
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cellulitis?l. The clinical features of this particular type of SS require further
investigation.

SS and LC may occur concurrently in the same skin lesion, especially in patients with
myeloid malignancies(2223. LC features the specific cutaneous involvement of neoplastic
leukocytes2425l. LC can also precede the transformation of MDS to acute myeloid
leukemia, up to 12 mo in advance, which is termed as “aleukemic LC’. MDS combined
with aleukemic LC predicts disease progression and poor prognosis, and patients may
benefit from more aggressive therapeutic strategies, such as allogeneic bone marrow
transplantation26-281. In HSS, it is difficult to identify whether myeloid LC (MLC) co-
exists because they present overlapping features, and neither the cytologic nor the
immunohistochemical characteristics of the cells can exclude the involvement of
leukemia cellsl??l. However, next-generation sequencing analysis has determined that
neutrophils in the N-SS skin lesion samples of MN patients has a high clonal correlation
with paired bone marrow or PB leukemia cellsl?03l In MN patients with H-SS,
fluorescence in situ hybridization detection of skin lesions has indicated that skin
infiltrating cells have the same cytogenetic changes as neoplasm cells, highlighting the
clonal correlation between the twol32l. These findings indicate that dermal infiltrating
cells of SS and MLC have a common progenitor origin, the dysplastic myeloid cells in
the skin lesions may transform from leukemia cells, and S5 and MLC may be two
different stages of the same disease. The local inflammatory response may be a common
predisposing factor for both diseases(3>%1. This may explain why cells at different stages
of maturation can appear in the same skin lesion, why SS has a high incidence in MN,
and why MN patients with either of these two diseases have poor prognosis(36-3°.
Therefore, for MN patients with SS, aggressive treatment is required to improve
survival.

In this patient, the homology of the infiltrating cells in the lesion with the neoplasm
cells could not be verified further because no cytogenetic nor molecular biological
information of the neoplasm cells was available. MDS combined with myelofibrosis has

a high risk of progression to acute leukemia or bone marrow failure, and the higher the
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fibrosis grade, the worse the prognosisi®-4l. Allogeneic hematopoietic stem cell
transplantation may be able to overcome the poor prognosis associated with
myelofibrosis®3l. For our patient, early skin biopsy may have led to a more timely
diagnosis, and aggressive therapy may have improved his prognosis; however, the

patient was unwilling to take such measures.

CONCLUSION

The clinical manifestation of HGC-SS is very different from that of GC-SS; however,
whether the lesion is solitary and starts small and then gradually enlarges, and whether
it is more likely to occur in MN patients remains to be concluded. When anti-microbial
treatment for cellulitis is ineffective, skin biopsy and next-generation pathogen
sequencing of the tissue are required to clarify the diagnosis. It is possible that SS and
MLC may be different stages of the same disease, with a similar pathogenesis; however,
this hypothesis requires further investigation. Both SS and MLC are poor prognostic

factors for patients with MN and require intensive treatment to improve survival.
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