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Abstract Spontaneous remission of acute myeloid leu-

kemia (AML) is an extremely uncommon event. The eti-

ology is associated with infection, blood transfusion or

granulocyte colony-stimulating factor therapy, which trig-

ger immune responses to exert an antileukemic effect. The

remission is usually temporary and followed by rapid

relapse. However, we present a case of a 42-year-old man

with spontaneous remission of AML-M5a, who did not

relapse but developed a rare and aggressive lymphoma,

named cutaneous blastic plasmacytoid dendritic cell neo-

plasm (BPDCN). The neoplasm cells are positive for CD4,

CD56, CD43, CD45, and CD123, but negative for other

lineage-specific markers. To our knowledge, this is the first

report of BPDCN occurring after spontaneous remission of

AML, although it has been observed that some BPDCN

could shift to myeloid leukemia. Occurrence of the two

diseases is more than a coincidence. Discovery of such

cases may shed further light on the inner connection

between BPDCN and myeloid disorders.
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Introduction

Spontaneous remission (SR) of acute myeloid leukemia

(AML) in the adult is an uncommon phenomenon and

usually temporary. The majority of the reported cases of

spontaneous remission relapsed after 1–36 months with a

mean duration of remission around 7.7 months [1]. How-

ever, we report a patient with spontaneous remission of

AML, who did not relapse but developed an exceedingly

rare lymphoma, named CD4?/CD56? blastic plasmacy-

toid dendritic cell neoplasm. Herein, a detailed review of

the literature on such remission is given and the relation-

ship between the two diseases is discussed.

Case report

A 42-year-old male patient was admitted to our hospital in

September 2008, with fever of 40 �C, repeated fatigue and

dizziness. No liver or spleen enlargement, lymphadenopa-

thy or signs of bleeding were found. Upon admission, the

blood routine showed pancytopenia: white blood cell

(WBC) count, 500/lL, with 27.5 % neutrophils; hemo-

globin level, 6.8 g/dL; and platelet count, 93,000/lL.

Biochemistry tests noted elevations in serum lactate

dehydrogenase (LDH), 336 U/L (normal range\250 U/L);

ferritin, 6,245.0 ng/mL (normal range 7.0–323.0 ng/mL);

and C reactive protein, 43.10 mg/L (normal range\5 mg/L).

Both urinary lambda and kappa light chains were elevated,

with a normal urinary kappa/lambda ratio (46.40 mg/dL:

39.00 mg/dL). Serum and urine protein electrophoresis

with immunofixation were also within normal limits. An

ultrasound of the abdomen was normal, and chest CT scan

showed consolidative patches in bilateral lower lobes and

localized pleural thickening. Marrow aspirate was hyper-

cellular, containing 91.5 % large blast cells, which had

folded nuclei with fine chromatin and inconspicuous

nucleoli (Fig. 1a). Blasts were weakly positive for perox-

idase (POX) and Sudan black (SB), and strongly positive
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for non-specific esterase (NSE) staining with inhibition of

the reaction by NAF, consistent with AML-M5a by the

FAB criteria. Cytogenetic studies revealed a normal

karyotype. Flow cytometry showed the blasts were positive

for CD33, CD64, CD56, CD65s, and CD38, and negative

for CD117, CD34, CD14, CD11b, and CD138. Thus, the

diagnosis of acute monocytic leukemia was established.

Inductive chemotherapy was withheld as a result of the

patient’s active infection of pneumonia. Antibiotics were

administered intravenously starting with Cefepime and

continued with Imipenem and Fluconazole. Granulocyte

colony-stimulating factor (G-CSF) was administered to

correcting leukopenia.

Twelve days after admission, the hemoglobin unex-

pectedly began to improve with gradually rising levels of

leukocyte, concomitant with improvement in the clinical

condition and resolution of fever. A follow-up bone mar-

row study 2 weeks after the initial diagnosis of AML

showed a hypocellular marrow with adequate megakaryo-

cytes and absence of leukemic blasts. Re-evaluation by

bone marrow aspiration 4 weeks later revealed normo-

cellularity and remission of AML without blasts in the

bone marrow (Fig. 1b). Flow cytometry of marrow aspirate

showed that \0.07 % of the gated mononuclear cells had

similar cell surface markers previously demonstrated on

the leukemic cells. Thus, the patient was in complete

spontaneous remission and subsequently discharged home.

During follow-up for more than 24 months, his clinical

condition was stable and his blood cell counts were normal.

In December 2010, the patient was presented with

painless multicentric cutaneous lesions on the trunk. On

admission, these lesions gradually increased in size and

presented as dusky erythematous nodules of approximately

3 cm in diameter (Fig. 2a). The laboratory results,

including blood cell counts were within the normal range.

The antinuclear antibody was negative. Skin biopsy

revealed lymphoid infiltration of the dermis, consisting of

medium-sized monomorphic blast cells. Immunostaining

showed the neoplastic cells were positive for CD4, CD56,

CD43,CD45, and CD123, but negative for CD3, CD5,

CD20, CD33, CD68, myeloperoxidase (MPO), and BCL2

(Fig. 2b–e). EBV detection was negative. According to the

criteria of the WHO classification, the patient was diag-

nosed as having a CD4?/CD56? blastic plasmacytoid

dendritic cell neoplasm (BPDCN). The bone marrow

biopsy, computed tomography of mediastinum, and ultra-

sonography of abdomen showed no evidence of extracu-

taneous involvement. Flow cytometry of marrow aspirate

showed 1.25 % of immature lymphocyte were present and

positive for CD20, CD10, CD19, sIgM, and HLA-DR,

indicating reactive proliferation of lymphocytes. The

patient received two cycles of CHOP regimen and achieved

complete remission. Now, he was introduced to our

transplantation department for further treatment.

Discussion

Spontaneous remission is rare in the adult with AML and

often lasting for a short duration. Literature review through

PUBMED since 1980 revealed more than 30 cases of

spontaneous remission of AML, and 10 cases that were

acute monocytic leukemia (AML-M5), as well as this case,

were summarized in Table 1. The median age of these 11

patients was 47 years (range 28–83 years) old. Eight cases

have a short-time SR (mean 5, range 0.5–14 months),

followed by relapse of leukemia and subsequent progres-

sion. However, long-term remissions have also been doc-

umented in three cases.

The mechanism inducing SR is not well established.

Similar to this case, SR often occurred after severe infec-

tions, such as pneumonia [1] and sepsis with group G

Fig. 1 Cytology of bone marrow cells (Wright stain, 91,000).

a Bone marrow was packed with large blast cells, which had folded

nuclei with fine chromatin and inconspicuous nucleoli. The

percentage of blast cells amounted to 91.5 %. b Bone marrow smear

showed normocellularity and remission of AML without blasts
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streptococci, Staphylococcus aureus or Enterococcus fae-

cium [4–7]. It is thought that induction of SR was attributed

to cytokine release or cellular immune response during the

course of infection. For example, cytokines including

tumor necrosis factor-a, interleukin-2, and interferon-c are

known to increase in patient with severe infection, and

these cytokines all showed antileukemic effect [10, 12].

And severe febrile infections stimulates the proliferation of

natural killer (NK) cells and cytotoxic T lymphocytes,

which were also relevant for SR [13]. Besides, the asso-

ciation of SR with preceding blood transfusions has been

reported [2, 5, 6]. Blood components included cytotoxic

antibodies against leukemic cells and allogeneic lympho-

cytes, which act similar to those described as graft-versus-

leukemia (GVL) effect. However, nowadays, the packed

red cells and platelet are devoid of leukocytes and are

mostly irradiated. And most patients suffering from AML

receive blood transfusions during therapy while SR has not

been observed, so the theory has not been proven. In

addition to infections and blood transfusion, the achieve-

ment of SR could be facilitated by G-CSF therapy, [14]

which was also administered in our case. G-CSF as a single

agent therapy has already achieved successful outcome in

patients with hypoplastic AML or myelodysplastic syn-

drome (MDS). It has been shown that G-CSF can induce in

vitro and in vivo differentiation of AML-M2 t(8; 21) and

degradation of the AML1-ETO oncoprotein [15]. G-CSF

could also suppress the leukemic cell clone by inducing

apoptosis and suppressing the renewal of leukemic cells

and induce the potential increase in effector cytotoxic cells

[14]. We also reviewed some cases, in which neither

infection nor blood transfusion or G-CSF therapy precede

SR [3, 8], implying there might be other mechanisms of SR

to be explored.

More interestingly, although long-term remission of

AML was achieved, our patient suffered from secondary

malignancy, named BPDCN. BPDCN, initially termed

as blastic natural killer (NK)-cell lymphoma, agranular

Fig. 2 Clinical picture and biopsy of skin lesions. a Erythematous

nodules on the trunk. b Skin biopsy revealed lymphoid infiltration of the

dermis, consisting of medium-sized monomorphic neoplastic cells (HE

stain, 9200). c–f The neoplastic cells were immunohistochemically

positive for CD4, CD56 (c), CD45 (d), CD43 (e), and CD123 (f),
respectively, (9400). These findings are compatible with a diagnosis of

BPDCN
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CD4? NK-cell lymphoma or agranular CD4?/CD56?

hematodermic neoplasm, is a rare, highly aggressive lym-

phoma and has been sporadically reported in Asian coun-

ties [16–18]. Recently, it is demonstrated that the original

tumor cell derives from plasmacytoid dendritic cell (pDC)

precursors, and the term of ‘‘blastic plasmacytoid dendritic

cell neoplasm’’ evolves in the 2008 World Health Orga-

nization Classification system. The main clinical presen-

tation of BPDCN is a solitary cutaneous lesion and

subsequent involvement of the hematopoietic system,

including bone marrow and lymph nodes. However, in

some cases as well as our present case, the lesion is con-

fined to the skin, which is considered to be associated with

a more favorable prognosis [19–21].

As tumor cells of AML with cutaneous involvement

often express the CD4 and CD56 antigen on their mem-

branes, and our patient happens to have a history of AML

with expression of CD56, and therefore, the main differ-

ential diagnosis is relapse of CD56? AML with cutaneous

involvement. The presence of myelomonocytic-specific

markers, such as CD13, CD15, CD33, MPO, CD14, and

CD64 should be helpful in making a diagnosis of CD56?

acute myeloid leukemia presenting in skin. In our case, the

absence of MPO and CD33 on immunohistochemical

analysis can distinguish from the myeloid leukemias, and

the tumor cells strongly expressed CD123, which is a pDC-

specific marker, can help to make a diagnosis of BPDCN.

The origin of BPDCN has been clarified to be derived

from pDC precursors, which account for 0.1 % of periph-

eral blood mononuclear cells and accumulate in inflam-

matory sites to contribute to inflammatory and immune

response. However, the lineage assignment of pDC to

either a myeloid or a lymphoid derivation remains a matter

of debate. Several lines of evidence favor a lymphoid

origin, as most pDC cells express lymphoid-related anti-

gens, such as CD2, CD5, CD7, granzyme B, Spi-B or TdT.

These cells also express specific lymphoid-restricted tran-

scripts for the invariant chain of the pre-T receptor, k-like

chain of IgV-preB and Spi-B. Data arguing for its myeloid

origin is also accumulating. First evidence comes from the

work by Olweus et al. [22], who demonstrated that CD123

high DC could be generated from a macrophage colony-

stimulating factor (M-CSF)? CD34? progenitor. Besides,

myeloid-associated marker CD13, CD33, and CD11c can

be acquired by both normal and malignant pDC upon in

vitro culture, [23] and up till now it has been reported that

10 patients with BPDCN express CD33, and one case

expresses CD13 [24–26]. Actually, in the clinical setting,

Table 1 Review of the literature on cases of spontaneous remissions of AML-M5

Age/

sex

Diagnosis WBC

(109/L)

BM

blast

(%)

CRP

(mg/L)

LDH

(U/L)

Karyotype Infection Transfusion Remission

dur.

(months)

Outcome at last

follow-up

Ref

42/

M

M5a 0.5 91.5 43.10 336 Normal Pneumonia – 40? Remission/

2nd tumor

This

case

41/F M5 28 60 n.g. n.g. Normal – RBC 14 Relapse [2]

74/F M5 n.g. 90 n.g. n.g. t(9; 11)

(q22; 23)

– – 7 Relapse [3]

61/

M

M5a 0.9 90 n.g. 4,530 t(9; 11)

(q22; 23)

Staph

A/CNS

– 29? Remission [4]

28/

M

M5b 1.3 26 n.g. n.g. Normal Sepsis GGS RBC/PLT 1 HSCT/relapse [5]

64/

M

M5b 44 40 n.g 1,620 Normal Sepsis EF RBC 14? Remission [6]

31/

M

M5a with

biphenotypic

antigen

1.2 95 3,030 n.g. Normal Sepsis GGS – 2 Relapse [7]

47/F M5 n.g. n.g. n.g. n.g. Trisomy 8 – – 12 Relapse [8]

83/F M5b 43.6 60 n.g. 1,283 Trisomy 8 – Leukoreduced

irradiated

RBC/PLT

0.5 Extramedullary

Relapse

[9]

49/F M5a 1.0 80 n.g. n.g. n.g. – n.g. 6 Relapse/death [10]

47/

M

M5b 7.4 80 n.g. n.g. Normal Bacteremia

C. septicum
– 4 Relapse/death [11]

Staph A, Staphylococcus aureus; CNS, coagulase negative Staphylococcus; GGS Group G, Streptococcus; C. septicum, Clostridium septicum; EF,

Enterococcus faecium; WBC, white blood cell; BM, bone marrow; CRP, C reactive protein; LDH lactate dehydrogenase; dur, duration; RBC, red blood

cell; PLT, platelet; n.g., not given
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up to 20 % of BPDCN are associated with or subsequently

develop myeloid disorders [27]. In a series of 23 cases

provided by Feuillard et al. [28], one patient suffered from

chronic myeloid leukemia, another had MDS and 3 others

demonstrated myelodysplastic features on the bone marrow

Giemsa stain. Khoury et al. [27] also reported one case of

AML and another case of MDS diagnosed during the fol-

low-up of BPDCN. Likewise, our present case, which had a

history of spontaneous remission of AML, is rare but more

than just a coincidence. It could be explained by the

hypothesis that malignant pDC cells and myeloid blast

might have a common origin at the very early stage of

differentiation.

As reported in the literature, this type of lymphoma is

highly aggressive. Although early systemic chemotherapy

may show a temporary effect in some rare patients,

relapses occur soon afterward. Patients with recurrent

BPDCN rarely respond to additional chemotherapy and

ultimately convert to fulminant leukemia. Bekkenk et al.

showed that age B40 years, presentation with a skin lesion

only, high TdT expression, and aggressive treatment with

acute leukemia protocol were associated with a more

favorable prognosis [29]. Recently, a study involving 47

patients suggested that conventional chemotherapy and

radiation therapy did not affect the course of the disease,

while only allogeneic bone marrow transplanted could

significantly prolong the overall survival regardless of the

initial extension of the disease (BM-transplanted vs. non-

BM-transplanted: 31.3 vs. 12.8 months) [30]. Thus,

although our patient has shown a complete response to two

cycles of chemotherapy, his ultimate prognosis is still grim.

Allogeneic transplantation is recommended to achieve

long-term remission.

In summary, we present an unusual case of spontaneous

remission of AML followed by occurrence of BPDCN.

Although the two diseases are distinct, they might have

some inner connection, or they derive from a common

myeloid progenitor. Discovery of such cases may shed

further light on the pathobiology of BPDCN.
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