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Abstract:
Spontaneous regression is rare in patients with blastic plasmacytoid dendritic cell neoplasm (BPDCN). An

85-year-old man presented with pancytopenia and skin lesions, and the bone marrow exhibited 79.6% CD4+,

CD56+, CD123+, and TCL-1+ abnormal cells, with a normal karyotype; he was thus diagnosed with

BPDCN. While being followed without chemotherapy, he was admitted due to sepsis induced by Serratia
marcescens, which was successfully treated with antibiotics. Notably, his blood cell counts improved, and the

skin lesions disappeared. To our knowledge, this is the first reported case of spontaneous regression of

BPDCN with a decrease in tumor cells in the bone marrow following sepsis.
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Introduction

Blastic plasmacytoid dendritic cell neoplasm (BPDCN) is

a rare hematological malignancy that was first described in

the 1990s as a new CD4+/CD56+ neoplasm (1, 2), and then

established as a tumor derived from plasmacytoid dendritic

cells in the 2000s (3, 4). BPDCN is characterized by

agranular blastoid tumor cells with the positive expression

of CD4, CD56, CD123 (IL-3α receptor), CD303 (BDCA-2),

and TCL-1 (5-7). In most cases, the skin is affected at the

onset, followed by the infiltration of tumor cells to the bone

marrow. Although chemotherapy can provide transient re-

mission, the majority of cases eventually relapse and have a

poor prognosis.

Spontaneous remission (SR) of cancer has long been de-

scribed in various malignancies, including malignant mela-

noma, neuroblastoma, nephroblastoma, and hematological

malignancies (8, 9). Indeed, SR of acute leukemia due to in-

fections was described as early as 1878 by Eisenlohr (10)

and 1904 by Dock (11). Rashidi collected 46 reported cases

of acute myeloid leukemia (AML) with SR (12), most of

whom had a fever (91.3%), largely due to pneumonia

(54.5%), and bacteremia (24.2%). Although the precise

mechanisms remain unclear, fever- or infection-induced im-

mune reactivation/stimulation against malignant cells, with

increased levels of cytokines, such as interleukin 1 (IL-1),

tumor necrosis factor (TNF)-α, and IL-12, and increased ac-

tivity of natural killer (NK) cells and cytotoxic T-cells has

been proposed (13-15).

SR in BPDCN is rare, partly due to the short history of

the disease. To our knowledge, there have been only four re-

ported cases of spontaneous remission of BPDCN (16-19) in

the English literature, none of which were related to sepsis.
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Figure　1.　(A) Photograph showing one of two bruise-like or violaceous nodules on the patient’s 
back at the first examination. (B) Photograph showing the complete diminishment of the nodule after 
recovery from sepsis.

Figure　2.　(A) Blasts on bone marrow aspiration smears (May-Giemsa staining, ×1,000) in April. (B) 
A flow cytometric analysis of a bone marrow aspirate sample at the diagnosis.

We herein report the first case of spontaneous regression of

BPDCN, with a decrease in tumor cells in the bone marrow

following severe sepsis induced by Serratia marcescens.

Case Report

An 85-year-old man visited the Tohoku Medical and

Pharmaceutical University Hospital with shortness of breath

in April 2019. He had a history of cancer of the appendix,

which had undergone surgical resection six years previously

without chemotherapy or radiotherapy. In addition, he had a

history of aortic arch aneurysm, for which stent-graft treat-

ment had been performed seven years previously.

The findings of a physical examination were negative, ex-

cept for two skin nodules on the trunk (Fig. 1A) and signs

of anemia in the palpebral conjunctivae. Initial blood cell

counts showed severe pancytopenia as follows: White blood

cell (WBC) count of 1.4×109/L with 8% abnormal cells, he-

moglobin level of 5.1 g/dL, and platelets of 88×109/L. Blood

chemistry tests showed elevated serum creatinine (1.57 mg/

dL) and soluble interleukin-2 receptor (922 U/mL, normal:

157-474). Bone marrow aspirate showed hypercellular mar-

row with 79.6% small to medium-sized abnormal cells, with

a high nucleus-to-cytoplasm ratio (Fig. 2A). Flow cytometry

showed that the abnormal cells were CD4 dim+, CD56+,

CD34+, HLA-DR+, GP-A+, CD1-, CD2-, CD3-, CD5-,

CD10-, CD13-, CD14-, CD19-, CD20-, CD33-, and CD34-

(Fig. 2B). Immunohistochemistry of the bone marrow bi-

opsy showed that the tumor cells were positive for CD4

dim, CD7, CD45, CD56 dim, CD123, TdT, Bcl6, and TCL-

1, and negative for myeloperoxidase, CD2, CD3, CD5,

CD8, CD10, CD68, CD79a, CD20, and CD79 (Fig. 3). A

karyotype analysis showed no chromosomal abnormalities.

A diagnosis of BPDCN was made, but no chemotherapy

was given due to the advanced age and poor physical condi-

tion of the patient. He was discharged in late April and fol-
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Figure　3.　A bone marrow biopsy revealed (A) abnormal diffuse infiltration of tumor cells (Hema-
toxylin and Eosin staining, ×40). An immunohistochemical analysis of the bone marrow biopsy re-
vealed that the tumor cells were positive for (B) CD123 and (C) TCL-1.

Figure　4.　Sequential abdominal CT scans of the patient. (A) Abdominal CT in late June indicated 
mild splenomegaly. (B) Abdominal CT in late July indicated that the size of the spleen had decreased. 
(C) Abdominal CT in October indicated marked splenomegaly.

lowed up in the outpatient setting, receiving red blood cell

transfusions.

In June, the patient was admitted to the hospital because

of a high fever, up to 40ºC, accompanied by chills and shiv-

ering. He was hemodynamically unstable, with a systolic

blood pressure of 103 mmHg (ordinary systolic blood pres-

sure, 130 to 150 mmHg). A physical examination revealed

fine crackles in the lower parts of both lungs. Laboratory

tests showed pancytopenia: WBC count, 0.3×109/L, with

30.0% neutrophils; hemoglobin level, 5.0 g/dL; and a plate-

let count of 11×109/L. Blood chemistry tests revealed in-

creased levels of C-reactive protein, procalcitonin, and D-

dimer, up to 17.53 mg/dL, 9.29 ng/mL (normal range <0.5

ng/mL), and 12.8 μg/mL, respectively.

The Sequential Organ Failure Assessment score was 9

points (respiratory system +1, nervous system 0, cardiovas-

cular system +1, liver +2, coagulation +4, kidneys +1). The

patient was diagnosed with sepsis, which was later sup-

ported by positive cultures of Serratia marcescens. He was

treated with broad-spectrum antibiotics (tazobactam/piper-

acillin) combined with granulocyte-colony stimulating factor

(G-CSF), which led to improvement after a week. Following

the improvement of sepsis, the complete blood counts also

improved spontaneously. His hemoglobin levels increased to

greater than 10 g/dL without transfusion, his absolute neu-

trophil counts increased to greater than 1,000/μL without G-

CSF, and the platelet counts were normalized before being

maintained around 150×109/L from late July to October. The

size of the spleen was smaller than that observed on com-

puted tomography (CT) performed a month earlier

(Fig. 4A, B). In addition, the skin lesions disappeared, with

only pigmentation remaining (Fig. 1B). The detailed clinical

course is shown in Fig. 5.

Bone marrow aspiration performed in September showed

a decrease in abnormal cells (29%), while the peripheral

blood showed no abnormal cells. The surface markers of the

tumor cells in the bone marrow were basically the same as

those at the initial bone marrow aspiration, except for a

slightly higher expression of CD4 and negative expression

of GPA (data not shown). The patient was considered to be

in near-partial remission (PR), which we would call “sponta-

neous regression,” according to the criteria of PR in

AML (20).

The patient subsequently suffered from intestinal obstruc-

tion and pulmonary mycosis, which required surgical treat-

ment and antifungal therapy, respectively. However, the

platelet count gradually decreased, and tumor cells in the

peripheral blood reappeared and increased, indicating the ex-

acerbation of BPDCN (Fig. 5). A CT scan of the upper ab-

domen showed marked splenomegaly (Fig. 4C). In Decem-

ber 2019, he died of an uncontrollable infection, and no

autopsy was performed.
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Figure　5.　Clinical course of the patient. MCFG: micafungin, TAZ/PIPC: tazobactam/piperacillin, 
CTRX: ceftriaxone, G-CSF: granulocyte-colony stimulating factor, RCC: red cell concentrates, BM: 
bone marrow, PB: peripheral blood, WBC: white blood cell, Neutro: neutrophil, Plt: platelet count

Discussion

We herein report a rare case of spontaneous regression of

BPDCN, probably the first case induced by severe sepsis.

The diagnosis of BPDCN was based on the clinical features

and bone marrow findings, including the positive expression

of CD123 and TCL-1. Although the expression of CD4, par-

ticularly at the initial presentation, was rather weak, it does

not exclude the diagnosis of BPDCN because CD4-negative

BPDCN has been infrequently reported (21).

As the definition of PR of BPDCN has not yet been de-

termined, we utilized the definition of remission in

AML (20), which dictates that complete remission (CR) re-

quires the following: 1) <5% blasts in the bone marrow,

with a count of at least 200 nucleated cells; 2) no blasts in

the peripheral blood; 3) an absolute neutrophil count of

more than 1,000/μL; and 4) a platelet count of more than

100×109/L. PR requires all hematologic values for CR but

with a decrease of at least 50% in the percentage of blasts

to 5% to 25% in the bone marrow. In this case, the absolute

neutrophil count was >1,000/μL without G-CSF, the platelet

count was more than 100×109/L, and peripheral blood exhib-

ited no abnormal cells (see Fig. 5). Therefore, with the ex-

ception of the bone marrow findings, which showed 29% tu-

mor cells, the current case met the criteria of PR.

To date, four cases of spontaneous remission of BPDCN

have been reported (16-19) in the English literature, and we

will review the five total cases, including our present one

(Table). Four of the patients were men, and one was a

woman. The patients ranged in age from 15 to 85 years old,

and skin was involved in all but 1 case (no. 1), while the

bone marrow was involved in 3. All cases showed PR, par-

ticularly with regard to the skin lesions, except for case no.

4, in which the skin lesions and gastric invasion of BPDCN

disappeared without chemotherapy three months after the in-

itial presentation. However, in this case, the abnormal cells

(13.2%) in the bone marrow turned out to be blasts of con-

comitant MDS, which transformed into AML-M5b after one

month. Case no. 3 took a peculiar clinical course, whereby

the patient exhibited spontaneous PR after mild atraumatic

splenic rupture, with an elevation of CRP. Chromosome

analyses were available in three cases (no. 3 from the arti-

cle, no. 1 from a personal communication, and no. 5 from

the present case), all of which showed a normal karyotype.

With regard to the triggers of remission, two cases (no. 3

and 5) had events that increased the CRP levels, two cases

(no. 1 and 4) had no particular events (personal communica-

tion), and the details were unknown in the remaining case.

Curiously, none of the cases, except for the present case, ob-

tained CR following sepsis. The present case was the first in

which remission was observed in bone marrow lesions after
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Table.　Reported Cases of Spontaneous Remission of BPDCN.

Case 

No.

Age(y)/

Sex

Sites of 

Involvement
Karyotype Phenotype

Peripheral  

WBC 

(109/L)

Response 

(month)

Event 

before CR/

PR

Second 

treatment 

(outcome)

Survival 

(mo)
References

1 15/F LN, BM 46,XYa CD4, CD56 10.6 PR NPa Ara-C, VP-16,  

MIT (alive)

18 16

2 67/M Skin, 

Stomach

NEa CD4, CD56, 

CD123

6 CR NPa None 

(discharged)

NEa 17

3 79/M Skin NA CD4, CD56 NA PR NP NA NA 18

4 78/M Skin, LN, 

BM

46,XY CD4, CD56, 

CD123, TCL1

13.1 1st PR (2 m) 

2nd PR (5 m)

ASR→the 

elevation of 

CRP

THP-COP 

(dead)

18 19

5 85/M Skin, BM 46,XY CD4, CD56, 

CD123, TCL1

1.4 PR (2 m) Sepsis None (dead) 8 Present 

case

a) Information obtained from personal communication.

BPDCN: blastic plasmacytoid dendritic cell neoplasm, WBC: while blood cell, CR: complete remission, PR: partial remission, LN: lymph node, BM: 

bone marrow, NP: nothing particular, ASR: atraumatic splenic rupture, MIT: mitoxantrone, THP-COP: cyclophosphamide, pirarubicin, vincristine and 

prednisolone, NA: not available, NE: not evaluated

sepsis.

Although we must be cautious in drawing generalizations

from only five cases, several points are worth mentioning.

First, cases with normal karyotypes are more likely to de-

velop SR than others; most cases of BPDCN have chromo-

some abnormalities (5-7), and in one study, approximately

60% of cases with analyzable karyotyping results showed

complex karyotypes (22). Second, remission of skin lesions

seems to be more likely with this disease than with bone

marrow lesions. Indeed, two more cases of SR in the skin

lesions were described in the abstract of a paper published

in Chinese (23). Third, considering the relatively short his-

tory of BPDCN, SR in BPDCN may not be as rare as we

speculate owing to the scarce literature.

Positive effects of infections on the course of leukemia

have been reported since Eisenlohr reported a case of SR of

AML following typhoid infection in 1878 (10). Attempts to

induce remission by injecting bacterial toxins were made by

some investigators, the most famous of whom was William

Coley, who injected mixed extracts of killed S. pyogenes
and Gram-negative S. marcescens into patients with inoper-

able cancer, which reportedly led to an improvement in 10%

of cases (24). Recently, Rashidi reviewed 46 reported cases

of AML with SR (12). A fever occurred in 91.3% of cases

before remission, which was largely due to pneumonia

(54.5%) and bacteremia (24.2%). The causative agents in-

cluded Staphylococcus and Streptococcus, but the pathogens

were not identified or described in two-thirds of the patients.

Interestingly, the results of chromosome analyses were avail-

able in 23 cases, 9 of which showed a normal karyotype, 5

showed t(8;21)(q22;q22), and only 3 showed complex ab-

normalities. This preferential occurrence of prognostically

favorable karyotypes, including normal karyotypes, is in

agreement with our review of cases of SR in BPDCN. An-

other interesting point is that half of the previously pre-

sented cases were acute monocytic leukemia (M4/M5); the

immunophenotypic overlap between BPDCN and monocytic

leukemia is well-known, and Takiuchi et al. reported a case

of BPDCN, defined by the positive expression of CD123

and BDCA-2, which exhibited monocyte-like properties, in-

cluding positive staining with alpha-naphthyl butyrate es-

terase, supporting the close relationship between the pro-

genitors of monocytes and plasmacytoid dendritic cells (25).

Regarding the origin of BPDCN, though, a hypothesis that

BPDCN cells and myeloid blast cells have a common origin

at the very early stage of differentiation has even been pro-

posed (26), as some cases of BPDCN are associated with

myeloid disorders, such as case no. 2 in Table.

The precise mechanisms by which severe infections in-

duce SR remain unknown, but recent studies have revealed

that both innate and adaptive immunity are involved in the

inhibition of tumor growth during sepsis. During sepsis,

pathogen-associated molecular patterns (PAMPs) that are ex-

pressed by microbes, as well as damage-associated molecu-

lar patterns (DAMPs) released from injured tissues, are rec-

ognized by pattern recognition receptors (PRRs), such as the

Toll-like receptors (TLR) on various immune cells (T lym-

phocytes, dendritic cells and neutrophils). This results in the

activation of the transcription factor NF-κB, which is re-

sponsible for the production of proinflammatory cytokines,

such as IL-1, TNF-α and IL-12. These cytokines induce the

maturation of primarily dendritic cells, which are crucial for

the initiation of a cytotoxic T-cell mediated antitumor re-

sponse (13-15, 27). Furthermore, the involvement of natural

killer (NK) cells in a TLR4-dependent manner in sepsis-

induced tumor inhibition was demonstrated in a mouse

model (28). In addition, polyclonal hypergammaglobuline-

mia peaking at the time of leukemic regression has been

documented in a few cases and may be due to antibodies

made by B lymphocytes triggered by cytotoxic T lympho-

cytes recognizing leukemic blasts (29). Finally, fever-like

temperatures are known to induce dendritic cell maturation

through the induction of heat shock protein (HSP) 90 (30).

It is interesting that S. marcescens was the cause of sepsis

in the current case. Historically, Coley’s toxin consisted of

killed S. pyogenes and S. marcescens, and the addition of
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Serratia has been reported to be crucial (9, 24). In this cen-

tury, Beatriz et al. reported that prodigiosin, a natural red

pigment isolated from S. marcescens, induces apoptosis in

leukemic cells with no marked toxicity in nonmalignant

cells in vitro, raising the possibility of its therapeutic use as

an antineoplastic drug (31). Recently, Sam et al. reported

that the inhibitory effects of prodigiosin on MMP-9 and sur-

vivin expression in acute lymphoblastic leukemia (ALL)

cells, as well as its pro-apoptotic capacity, represent a novel

therapeutic avenue against ALL cells (32). There might be

some bacteria-specific effects on the induction of SR in he-

matological malignancies.

In conclusion, we herein report a case of spontaneous re-

gression of BPDCN after severe sepsis induced by S.
marcescens. SR of BPDCN may not be quite as rare as is

generally thought, particularly in cases with normal karyo-

types. Since BPDCN occurs mainly in elderly patients, phy-

sicians should be aware of this phenomenon when deciding

on treatment choices.

This case report was approved by the Ethics Committee of To-

hoku Medical and Pharmaceutical University.
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