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Introduction

It has been reported that up to 10–20% of patients with 
myelodysplastic syndromes (MDS) manifest autoimmune 
and inflammatory disorders,  including vasculit is , 
polychondritis, Sjogren syndrome, Sweet’s syndrome, and 
rheumatic arthritis (1). The etiopathogenesis of MDS-
related autoimmune and inflammatory disorders is still 
undetermined, and the prognostic significance remains 
debatable. Immunosuppressive therapy is reported to be 
effective to control the autoimmune and inflammatory 
manifestations (2). However, many patients are steroid 
dependent or resistant to immunosuppressive agents, which 
may increase the risk of infection.

In the present study, we report on 2 patients with 
dermatological lesions as the first autoimmune and 
inflammatory manifestations before the diagnosis of 
MDS. These patients achieved complete remission 
of dermatological lesions following treatment with 
5-azacytidine.  One of the dermatological  lesions 
was erythroderma, which is especially rare as a first 
manifestation of MDS. To the best of our knowledge, this 
is first report in which a patient with erythroderma and 
MDS achieved complete remission of both dermatological 
lesions and hemogram by switching from decitabine to 
5-azacytidine. The other dermatological lesion was Sweet’s 
syndrome, which has been reported to affect 10% of cases 
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with acute myeloid leukemia (AML) and MDS (3). We 
present the following article in accordance with the CARE 
reporting checklist (available at https://dx.doi.org/10.21037/
apm-21-1416).

Case presentation

Case 1

A 67-year-old man was admitted to our hospital with whole-
body scaling erythema. He was diagnosed with general 
eczema and recieved cetirizine hydrochloride intermittently 
for about half a year. However, his erythema gradually 
worsened and he was obsessed with a fever and swelling 
of his limbs. He was diagnosed with erythroderma by skin 
biopsy at the Department of Dermatology of the First 
Affiliated Hospital of China Medical University. The patient 
was administrated with 40 mg/day methylprednisolone 
via vein for 12 days and 28 mg/day by oral continuously. 
His skin lesions improved gradually and the dose of 
methylprednisolone was tapered. 

Laboratory tests revealed anemia with hemoglobin 99 g/L 
and thrombocytopenia with a platelet count of 62×109/L.  
The morphology and immunophenotype studies on 
bone marrow supported the diagnosis of unclassifiable 
MDS (MDS-U) according to the 2016 World Health 
Organization classification of MDS with normal karyotype. 
The polymerase chain reaction screening assay for 41 
recurrent fusion genes in acute leukemia were negative. 
Next-generation sequencing revealed gene mutations 
in additional sex combs-like 1 (ASXL1), DNA methyl 
transferase 3 alpha (DNMT3A), and ten eleven translocation 
2 (TET2). 

According to the low International Prognostic Scoring 
System (IPSS) risk score, supportive care including 
erythropoietin and thalidomide was given to the patient. 
However, the platelet counts of the patient progressively 
dropped to 10×109/L and he need platelet transfusions twice 
a week in the emergency ward. As such, he was hospitalized 
at our department for further treatment. At that time, he 
was administered 18 mg/day methylprednisolone with 
erythroderma still covering his limbs (Figure 1A). He 
complained that when the dose of methylprednisolone 
was reduced, the erythroderma aggravated. To handle the 
patient’s problem, treatment with decitabine was started, 
and 2 cycles later, the platelet count returned to 240×109/L. 
During the treatment, there were several events of infection 
on account of methylprednisolone and agranulocytosis. So 
we tried to reduce the dose of methylprednisolone, however, 

when the dose of methylprednisolone was decreased to 
8 mg/day the patient’s rash worsened (Figure 1B). His 
treatment was changed from decitabine to 5-azacytidine 
once per month. After 2 cycles of 5-azacytidine, the 
patient’s erythroderma resolved and the treatment with 
methylprednisolone was quitted (Figure 1C). The patient 
received complete remission and another five cycles of 
5-azacytidine were administrated. However, his platelet 
counts declined to 63×109/L just before the sixth cycle. The 
re-examination of bone marrow indicated that his MDS-U 
progressed to MDS with excess blasts 1. Fortunately, his 
erythroderma did not relapse. He received two more cycles 
of 5-azacytidine, but his platelet levels continued to decline. 
Then he discontinued the treatment for about 3 months 
due to the influence of the coronavirus disease 2019. He 
had erythroderma relapse when the patient returned to 
our hospital. Upon further examination, acute leukemia 
was diagnosed. The patient refused ongoing treatment 
with 5-azacytidine, so we prescribed venetoclax and  
4 mg/day methylprednisolone was required to control the 
erythroderma. After 1year, the patient died of the infection.

Case 2

The second patient was a 68-year-old man who presented 
with painful erythematous papules all over the body 
(Figure 2A) and a fever of 39 ℃. Laboratory tests revealed 
pancytopenia (white blood cell  count 1.37×109/L,  
hemoglobin 59 g/L, platelets 30×109/L). The patient 
was diagnosed with Sweet’s syndrome based on the skin 
biopsy results. Subsequently, bone marrow aspiration was 
performed, and the patient was diagnosed with MDS with 
multilineage dysplasia with complex karyotype [46–51, XY, 
–4, +5q-, -6, +8, 9q-, –10, +11, +12, +13, +15, 16qh+, +18, 
+mar1, +mar2, +mar3 (CP10_/46, XY)] and TP53 gene 
mutation. He received 3 cycles of 5-azacytidine, and Sweet’s 
syndrome was successfully treated after the first cycle with 
no relapse (Figure 2B). However, his hemogram did not 
improve and the disease progressed to acute leukemia.

Ethical statement

The patients provided written informed consent for the 
publication of the case details and images. All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and national research committee and with the Helsinki 
Declaration (as revised in 2013).
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Discussion

Dermatological lesions as manifestations of MDS-related 
autoimmune and inflammatory disorders are very common, 
which can be divided into the following two types: 

hyperkeratotic dermatosis and inflammatory dermatosis (4).  
Sweet’s syndrome and erythroderma are inflammatory 
dermatosis type. Erythroderma is a rare inflammatory 
disorder of the skin characterized by erythema, with 
scaling on 90% or more of the body surface. Cutaneous 

Figure 1 Changes in cutaneous symptoms during treatment of the first patient. (A) Condition of the patient when he was admitted to our 
department and was treated with 18 mg/day methylprednisolone orally; (B) when methylprednisolone was reduced to 8 mg/day orally, the 
patient’s rash worsened; (C) after 2 cycles of 5-azacytidine, the patient’s cutaneous symptoms were relieved.

Figure 2 Changes in cutaneous symptoms during the treatment of the second patient. (A) Condition of the patient when he was admitted to 
our department; (B) after 1 cycle of 5-azacytidine, the patient’s cutaneous symptoms were relieved.
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T-cell lymphoma is the most common malignancy as the 
etiology of erythroderma (5). AML and MDS are rarely 
reported in the literature. In contrast, Sweet’s syndrome, 
which is known as acute febrile neutrophilic dermatosis, is 
characterized by painful erythematous papules or nodules 
accompanied with fever and is often associated with AML 
and MDS (6). Identification of paraneoplastic dermatosis is 
important for the early diagnosis of underlying tumors. 

The exact etiopathogenesis of MDS-related autoimmune 
and inflammatory disorders is unclear. It has been reported 
that changes to immune cells, including regulatory 
T-cells, natural killer cells, CD4+ T cells, CD8+ T cells, 
and various cytokines levels, play an important role (7,8). 
These changes are not only related to the autoimmune and 
inflammatory disorders in MDS but also account for the 
ineffective hematopoiesis and refractory hemocytopenia 
of MDS. This is why both autoimmune manifestations 
and the hematological status of MDS can improve 
simultaneously with the treatment of immunosuppressive 
agents or demethylation drugs. In most cases, the response 
of autoimmune disorders and hemogram to treatment did 
not parallel. In our cases, the erythroderma and hemogram 
of the first patient improved following treatment with 
5-azacytidine, but only the dermatological lesions of the 
second patient were relieved.

Corticosteroids and immunosuppressive drugs are 
used for the conventional treatment of autoimmune 
and inflammatory disorders in MDS. However, many 
patients are dependent on steroids or resistant to 
immunosuppressive drugs, which may increase the risk of 
infection in patients with cytopenia (9). As a conventional 
treatment for MDS, 5-azacitidine has immunoregulatory 
effects, such as reducing the synthesis of inflammatory 
cytokines and increasing CD4+CD25+/forkhead-box-p3+ 
regulatory T cells (10,11). In one study, 5-azacitidine was 
found to improve the clinical manifestation of autoimmune 
disorders in 86% of MDS/chronic myelomonocytic 
leukemia patients, reduce the steroid dose of 64% patients, 
and suspend the use of other immunosuppressive drugs 
in 32% patients (12). Interestingly, Sweet’s syndrome can 
occur as an adverse reaction of 5-azacitidine (13). Because 
MDS-related autoimmune and inflammatory disorders may 
come up ahead of the diagnosis of MDS, simultaneously, 
or even during the illness, it is important to distinguish 
whether Sweet’s syndrome is related to 5-azacitidine. In 
their case study, Liu et al. found that Sweet’s syndrome was 
related to 5-azacitidine, because the eruptions of Sweet’s 
syndrome followed each cycle of 5-azacitidine for a total of 

12 cycles, with no response to high-dose steroids. Sweet’s 
syndrome was treated successfully once 5-azacitidine was 
changed to decitabine (14). When Sweet’s syndrome occurs 
during the treatment of 5-azacitidine, Lin et al. advised 
continuing 5-azacitidine treatment and adding a low-dose 
steroid to control Sweet’s syndrome. After a few cycles, both 
MDS and Sweet’s syndrome may be well controlled (15).  
In contrast to 5-azacytidine, decitabine has been rarely 
reported to improve MDS-related autoimmune disorders. 
5-azacytidine is more effective than decitabine in reducing 
the steroid dose and improving skin lesions, as demonstrated 
in our first case; however, the specific reason for this is still 
unclear.

Conclusions

5-azacitidine is effective for improving the autoimmune 
and inflammatory disorders in MDS and can reduce 
steroid dose. It is also important distinguish MDS-
related skin disorders from 5-azacitidine-related skin side-
effects. Further investigations should be done to confirm 
whether 5-azacitidine is effective for treating MDS-related 
autoimmune and inflammatory disorders.
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