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Background: Intravascular large B-cell lymphoma (IVLBCL) is a rare subtype of non-Hodgkin

lymphoma with uncommon clinical presentations and poor prognosis. The purpose of this

study is to report the clinical features and outcome of IVLBCL in a single institution of

Taiwan.

Methods: Ten patients with IVLBCL diagnosed from June 2006 to January 2018 were retro-

spectively reviewed.

Results: The median age was 61 (range 39e88) years. The most common presentation was

fever (90%), cytopenia (90%), and confusion (50%). For all patients, the median progression

free survival (PFS) and overall survival (OS) were 12.6 (95% confidence interval [CI] 0.0e76.1)

and 18.8 (95% CI 0e59.3) months, respectively. Six patients received rituximab combined

chemotherapy, and the other one patient was treated with chemotherapy alone. Six of

seven (85.7%) patients achieved complete response after chemotherapy. The median PFS

and OS for six patients who completed treatment were not reached. Three-year PFS and OS

rates were 80% and 75%, respectively.

Conclusion: Our study showed that patients might achieve durable remission after

rituximab-based chemotherapy. The outcome of IVLBCL patients may further improve if

early diagnosis and prompt treatment were made.
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At a glance of commentary

Scientific background on the subject

Intravascular large B-cell lymphoma is rare and aggres-

sive hematologic disease. Three different types of vari-

ants (classical, cutaneous, hemophagocytic syndrome-

associated) have been described. Early diagnosis is

difficult due to uncommon clinical presentations and

heterogeneity among patients. Most patients are asso-

ciated with poor prognosis.

What this study adds to the field

Although rituximab-based chemotherapy had improved

the outcome of patients with intravascular large B-cell

lymphoma but the long-term survival still remains

dismal. Some studies had showed that intensive strategy

with autologous hematopoietic stem cell transplantation

may further prolong the overall survival of those

patients.
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Intravascular large B-cell lymphoma (IVLBCL) is a rare subtype

of Non-Hodgkin lymphoma which has been updated and

revised in 2017 World Health Organization (WHO) classifica-

tion of lymphoid neoplasms [1]. IVLBCL is an aggressive and

disseminated disease with the presence of large lymphoma

cells in the lumen of vessels [2].

Previously, two patterns of IVLBCL manifestations (west-

ern and Asian form) have been introduced according to the

geography [3,4]. However, three different types of variants

(classical, cutaneous, hemophagocytic syndrome-associated)

have been described recently because of differences in the

clinical features and outcome [5,6]. The “classical form” was

characterized by organ involved symptoms. The “cutaneous

variant” limited to skin lesions without other systemic

involvement and it is associated with better prognosis. The

“hemophagocytic syndrome-associated form” has the worst

prognosis due to associated with hemophagocytosis and

multiorgan failure. IVLBCL patients are suggested to be

described in these three variants according to their clinical

features rather than by their geographical distribution based

on the recently revised 2017 WHO classification [1,5].

Other than these defined variants of IVLBCL, several case

reports described unusual clinical features with difficulties in

diagnosis [7e9]. Therefore, the diagnosis of IVLBCL still re-

mains a challenge because of heterogeneity among patients.

Many studies investigated the approaches for early diagnosis

of IVLBCL, including random skin biopsy, bonemarrow biopsy

or FDG PET/CT [10e14]. Yet, consensus on the strategies for

early diagnosis of IVLBCL has not been met. The addition of

rituximab to chemotherapy has been reported to improve the

outcome of IVLBCL patients [15e17].

Due to the rarity of IVLBCL, we aim to describe the pre-

senting symptoms, clinical variants, therapeuticmanagement

and outcome of IVLBCL patients in a single institution of

Taiwan.
Patients and methods

Patient characteristics

Between June 2006 and January 2018, ten patients with newly

diagnosed IVLBCL were retrospectively reviewed. The patient

list was retrieved from the databank of our institution. The

Investigational Review Broad of our institution delivered the

approval for this study. The diagnosis of IVLBCL was dis-

cussed in a combined conference meeting of lymphoma, in

which the pathology was reviewed and confirmed by expe-

rienced pathologists in hematopoietic malignancies accord-

ing to the World Health Organization (WHO)classification in

2008 [18].

Variants of IVLBCL were classified according to the clinical

features defined by reported studies, especially “hemopha-

gocytic syndrome-associated form”. Both the criteria of clin-

ical/laboratory and histopathological must be met [3,5,6,19].

However, an international consensus meeting of IVLBCL in

2007 can consider IVLBCL patients as “hemophagocytic

syndrome-associated form” with a less strict criteria by

presence of clinical features of fever, hepatosplenomegaly

and thrombocytopenia [20]. Any of our patients who classified

as “hemophagocytic syndrome-associated form” was accord-

ing to the criteria of international consensus meeting of

IVLBCL in 2007. Data collection was retrospectively analyzed

from the medical records.

A series of staging work up including complete history

taking, physical examination, complete blood cell counts,

liver and kidney profiles, lactate dehydrogenase, beta 2

microglobulin, bone marrow trephine biopsy, Computed to-

mography (CT) of brain, chest, abdomen, and pelvis, and

fluorine-18e2-fluoro-2-deoxy-D-glucose positron emission

tomography/computed tomography (FDG PET/CT) were per-

formed. FDG PET/CT (n ¼ 7) and whole body computed to-

mography (WBCT) (n ¼ 2) were done for initial staging work

up. The disease staging is defined according to the 2014

Lugano classification [21]. Performance status was evaluated

according to the Eastern Cooperative Oncology Group (ECOG)

scale (0e4). Risk stratification was assigned according to In-

ternational Prognostic Index (IPI) [22].
Treatment and response evaluation

The main chemotherapy regimens were ReCHOP (Rituximab

375 mg/m2, Cyclophosphamide 750 mg/m2 on day 1, Doxoru-

bicin 50 mg/m2 on day 1, Vincristine 1.4 mg/m2, maximum

2 mg on day 1 and Prednisolone 100 mg/day on days 1e5),

ReCOP (Rituximab 375 mg/m2, Cyclophosphamide 750 mg/m2

on day 1, Vincristine 1.4 mg/m2, maximum 2 mg on day 1 and

Prednisolone 60 mg/day on days 1e7), or CHOP (cyclophos-

phamide, doxorubicin, vincristine, prednisone) with or

without intrathecal methotrexate chemotherapy. Treatment

response was evaluated byWBCT (n¼ 4) or FDG PET/CT (n¼ 2)

three months after starting the treatment, one month after

the completion of treatment, and at an interval of three to six

months thereafter. Additional bone marrow study was per-

formed for the evaluation of treatment response in cases with

bone marrow involvement.

https://doi.org/10.1016/j.bj.2020.04.005
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Fig. 1 (A) Progression-free survival and (B) overall survival of ten IVLBCL patients.
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Fig. 2 (A) Progression-free survival and (B) overall survival of six completely treated IVLBCL patients. Comparison of (C)

progression-free survival and (D) overall survival of treated and untreated patients.
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Statistical analysis

Overall survival (OS) was calculated from the date of diagnosis

to death (die of any causes) or to the last date of follow-up.

Progression-free survival (PFS) was calculated from the date

of diagnosis to disease relapse or death. Both OS and PFS

curves were generated by KaplaneMeier method. Compari-

sons of estimated survival curves were analyzed by the log-

rank test. SPSS software version 17.0 (SPSS Inc.) was used for

statistical analysis.
Results

Patient characteristics and clinical features

The median age of ten patients (6 male and 4 female) with

IVLBCL was 61 years (range 39e88). Most of the patients

initially presented as prolonged fever (n ¼ 9, 90%). Neurologic

symptoms such as seizure (n ¼ 2), confusion (n ¼ 5),
hallucination (n ¼ 1) or facial numbness (n ¼ 1) were found in

five patients as one of the initial symptoms, but only two pa-

tients (20%) were confirmed as IVLBCL with central nervous

system (CNS) involvement by brain biopsy. Three patients

manifested with skin lesions over thigh, left axilla and

abdomen, respectively. IVLBCL with cutaneous involvement

were confirmed by skin biopsy.

One patient presented with unusual manifestations of

lower limbs edema due to uterine mass complicated with

lymphomatous obstruction, and uterus IVLBCLwas confirmed

after hysterectomy. The feature of magnetic resonance im-

aging and pathology findings were shown in Figs. 3 and 4,

respectively.

Nine patients (90%) presented with cytopenia including

anemia (n ¼ 9, 90%), thrombocytopenia (n ¼ 7, 70%), and

leukopenia (n ¼ 3, 30%). Pancytopenia was noted in 30% of

patients. Elevated LDH and beta 2 microglobulin were noted

in nine (90%) and eight (80%) patients, respectively.

The median time from the first presentation to definite

pathological diagnosis of IVLBCL was 42.5 (range 15e240)
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Fig. 3 Sagittal view of magnetic resonance imaging (T2

weighted image) of IVLBCL patient presented with uterine

mass (a 11 cmmass noted over anterior fundus) complicated

with lymphomatous obstruction.
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days. Poor performance status (ECOG >2) was noted in six

(60%) patients. All the ten patients had stage IV disease

and they were assigned into high-intermediate or high-

risk category of IPI. Seven patients had bone marrow ex-

amination and six of them were proven with lymphoma

involvement. Additionally, all the seven patients demon-

strated hemophagocytosis in their bone marrow

pathology.

In summary, the involving sites included bone marrow

(n ¼ 6, 60%), spleen (n ¼ 9, 90%), skin (n ¼ 3, 30%), liver (n ¼ 3,

30%), adrenal gland (n ¼ 3, 30%), brain (n ¼ 2, 20%), lung (n ¼ 2,

20%), bone (n ¼ 1, 10%), kidney (n ¼ 1, 10%) and uterus (n ¼ 1,

10%). None of the patients had nodal involvement. Those

involved sites were diagnosed by either tissue biopsies or FDG

PET/CT surveillances. The clinical features of patients were

summarized in Table 1.

Based on the clinical features, two patients were catego-

rized into classical type, while eight patients were categorized

into hemophagocytic syndrome-associated variant.
Pathological and cytogenetic features of IVLBCL

The biopsy sites were obtained from bonemarrow (n¼ 6), skin

(n ¼ 3), brain (n ¼ 2) and uterus (n ¼ 1). Reviewing the pa-

thology report, large lymphoid cells were found diffusely or

clustered inside the vessels or sinusoids among all patients.

Immunohistochemical (IHC) study showed all patients were

positive for CD20. Other positivity of IHC were CD5 (3 of 6),

CD45 (2 of 2), CD10 (2 of 5), CD79a (2 of 2), MUM1 (4 of 4), BCL-6

(1 of 2), MYC/BCL-2 (1 of 1). They are negative for CD2, CD3,

CD30, CD4, CD8, CD15, CD23, CD56, MPO, cyclin CD1, SOX11,

TIA-1 and LMP-1. In our study, only 3 patients had cytogenetic
analysis. All of them have complex karyotype, with all

involving both chromosome 1 and 6q, while 2 of the 3 patients

involving chromosome 18. The chromosome results of three

patients were listed in Table 2.

Treatment and responses

Seven patients received chemotherapy, and three patients

received supportive care only. The chemotherapy delivered

to patients were ReCHOP (n ¼ 4), ReCOP (n ¼ 2), and CHOP

(n ¼ 1). The reason for patient who only received CHOP is

because of severe allergic reaction during first rituximab

infusion. One patient who was treated with ReCHOP

received 6 courses of concomitant intrathecal therapy with

methotrexate 12 mg for CNS prophylaxis. Of seven patients

who received chemotherapy, six patients completed treat-

ment courses, while the remaining one patient received

only one course of ReCHOP and died due to disease

progression.

The first treatment date is defined by the day starting of

steroid therapy. The date of confirmed diagnosis is defined by

the day of pathology report. The median time from confirmed

diagnosis of IVLBCL to the first treatment was 4 (range, 1e11)

days. For six patients who have completed treatment, the

complete response (CR) rate was 100%. Four patients

remained in complete remission and were still alive at 126.2

months, 75 months, 13.3 months, and 10.8 months, respec-

tively. The remaining two patients eventually relapsed at 10

and 44 months, respectively. The relapse sites were brain and

diffuse lymphadenopathy which is different from the initial

involved sites. The one with brain relapse previously do not

received intrathecal therapy prophylaxis.

Three patients with supportive care alone because of unfit

status and multiple comorbidities had early mortality due to

rapid disease progression at 3, 7, and 31 days, respectively.

Outcome

For all ten patients, themedian OS time was 18.8 months (95%

confidence interval [CI] 0e59.3) and the three-year OS rate was

45% (Fig. 1). Of the six patients who have completed chemo-

therapy, the three-year PFS and OS was 80% and 75%,

respectively (Fig. 2A and B) The median PFS (56.4 vs 0.2

months, p ¼ 0.005) and OS (61.6 vs 0.2 months, p ¼ 0.005) of

IVLBCL patients were improved for patients who received

chemotherapy compared to patients without treatment

(Fig. 2C and D).
Discussion

Here we reported 10 patients with newly diagnosed IVLBCL in

a single institution of Taiwan. Most of the clinical data of

IVLBCL with large cohort were derived from Japanese, United

State, and European studies [3,4,23,24]. Some studies with

smaller series from other countries contributed valuable

clinical information of IVLBCL [17,25].

Hemophagocytic lymphohistiocytosis (HLH) is a rare and

potentially life-threatening disorder characterized by fever,

cytopenia, hepatosplenomegaly, hemophagocytosis,

https://doi.org/10.1016/j.bj.2020.04.005
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Fig. 4 (A) Microscopically, the tumor cells filled with medium-sized veins (H&E stain; original magnification x100) and (B)

capillaries (H&E stain; original magnification x 200). (C) The tumor cells were large lymphoid cells with prominent nucleoli (H&E

stain; original magnification x 400), and (D) they were strongly positive for CD20 (immunohistochemistry; original

magnification x 200).
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hypertriglyceridemia, hyperferritinemia, low natural killer

(NK) cell activity and elevated soluble CD25 (sCD25). At least

five criteria have to be fulfilled for diagnosis of HLH [26]. In our

patients, the diagnosis of HLH could not be fully established as

the laboratory assay of NK cell activity and sCD25 were not

available. However, most of them could meet four criteria

(fever, cytopenia, hemophagocytosis and hep-

atosplenomegaly), suggesting high probability of HLH.

The majority of our patients (n ¼ 8, 80%) are categorized as

“hemophagocytic syndrome-associated form”, which was

more similar to Japanese studies. Bonemarrow involvement is

associated with poor prognosis [27]. Spleen (n ¼ 90%), liver

(n ¼ 30%) and bone marrow (n ¼ 6, 60%) involvement are

common in our study. These findings were similar to eastern

studies. Hepatosplenomegaly and bone marrow involvement

in Japanese study were 77% and 75%, respectively [4]. Spleen,

liver and bone marrow involvements in Korean study were

75%, 70% and 50%, respectively [17]. Furthermore, fever is the

most common clinical manifestations found in present study.

This finding is compatible with reported studies [6,23,28].
The clinical features of IVLBCL are heterogeneous among

patients which lead to difficulty in early diagnosis. Early

treatment by early diagnosis might improve the outcome of

IVLBCL [23,25,28,29]. Although currently there is no consensus

on best diagnosis protocol, however random skin biopsy re-

mains the most common strategy for patients suspected with

IVLBCL [10e12,14,30].

In our case series, skin biopsy was only performed for 3

patients with cutaneous lesions. Other patients without skin

lesions were diagnosed by bone marrow biopsies mainly

because of FUOwith orwithout cytopenia. FDG PET/CTmay be

helpful for the early diagnosis of IVLBCL. In one case report,

skin biopsy was obtained through abnormal FDG uptake le-

sions found by FDG PET/CT and IVLBCL was successful diag-

nosed [13]. Few case series have revealed successful in

diagnosis of IVLBCL through tissue biopsy guided by FDG PET/

CT [28,31]. Therefore, for those patients with suspicion of

IVLBCL and without obvious skin involvement, FDG PET/CT

can be considered as a tool of surveillance before random skin

biopsies.

https://doi.org/10.1016/j.bj.2020.04.005
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Table 1 Patients characteristics and clinical manifestations.

Case no. Age Sex Clinical features HLH HS CNS
symptoms

Biopsy
site

Involving site Elevated
LDH

Elevated
b2M

IPI ECOG Lugano
classification

Therapy
(cycles)

Response Relapse OS (months)

1 64 M Fever, anemia,

thrombocytopenia

e þ e BM BM, spleen, adrenal

gland

N/A þ 3 1 IV ReCHOP x6 CR 10 months 18.8

2 58 F Fever, anemia e þ e BM BM, liver, spleen,

kidney, lung, adrenal

gland

þ þ 4 4 IV supportive e 0.2

3 39 M Fever, anemia,

thrombocytopenia,

skin lesions

e þ e BM, skin

(thigh)

BM, skin, spleen þ þ 3 1 IV ReCHOP x8 CR e 126.2þ

4 71 F Fever, pancytopenia,

seizure, confusion

e þ þ BM BM, spleen þ þ 4 4 IV supportive e 0.1

5 59 M Fever, BW loss,

pancytopenia,

confusion, skin

lesions

e þ þ BM, skin

(left axilla)

Skin, spleen, liver þ N/A 3 0 IV ReCOP x8 CR 44 months 61.6

6 60 M Fever, skin lesions,

confusion, visual

hallucination, facial

numbness

e e þ Brain, skin

(abdomen)

Brain, skin, spleen þ þ 4 4 IV ReCHOP x1 Early

mortality

0.7

7 71 M Fever, anemia e þ e BM BM, spleen þ þ 4 1 IV CHOP x6 CR e 75þ
8 62 F Fever, limbs edema,

anemia,

thrombocytopenia

e e e Uterus Uterus, liver, spleen þ þ 5 3 IV ReCHOP þ
IT x6

CR e 13.3þ

9 47 M Confusion, seizure,

anemia,

thrombocytopenia

e e þ Brain Brain, adrenal gland,

bone, lung

þ þ 4 3 IV supportive e 1.0

10 88 F Fever, fatigue,

pancytopenia,

confusion

e þ þ BM BM, spleen þ N/A 5 3 IV ReCVOP x6 CR e 10.8þ

Abbreviations: BW: body weight; HLH: hemophagocytic lymphohistiocytosis; HS: hemophagocytosis in bone marrow; CNS: central nervous system; BM: bone marrow; LDH: lactate dehydrogenase;

b2M: beta 2 microglobulin; IPI: international prognostic index; ReCHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone; CHOP: cyclophosphamide, doxorubicin, vincristine,

prednisone; ReCOP: rituximab, cyclophosphamide, vincristine, prednisone; IT: intrathecal therapy with methotrexate; ReCVOP: rituximab, cyclophosphamide, etoposide, vincristine, prednisolone;

CR: complete response; CCR: clinical complete response; OS: overall survival.
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Table 2 Cytogenetic results of bone marrow aspirates
from three analyzed patients.

Patients Number Cytogenetic analysis

2 83, XXX, -X, t(1:?) (p13; ?), �2, �4, add(4)

(q31), �6, add(6) (p23), del(6) (q11q24),

�7, �8, �9, �11, �11, �12, �13, �14,

�15, �15, add(17) (p13), þ18, �19,

add(19) (p13), �20, �21,-21, �22, þ9mar

[19]/46, XX [6]

4 94, XX, -X, -X, �1, þi(3) (q10), þadd(3)

(p25), del(4) (q31.3)x2, del(6) (q16), �10,

�13, �15, þ16, �17, �17, þ18 � 4, þ20,

þ20, �22, �22, þ3mar [20]/97, XX, -X,

-X, �1, þi(3) (q10), þadd(3) (p25), del(4)

(q31.3)x2, þdel(6) (q16), þ9, �10, �13,

�15, þ16, �17, �17, þ18 � 5, þ20, �22,

�22, þ4mar [6]

7 45, Y, -X, add(1) (p36.1), add(3) (q21),

der(3)add(3) (p25)add(3) (q21), �6,

add(6) (q25), del(7) (p15), del(8) (p21),

add(9) (p220, add(11) (q23), add(17)

(q25), add(19) (q13.3), þmar [5]/45, X, -Y

[5]/46, XY [7]

Table 3 Studies in treating IVLBCL.

Authors Patient number Treatment

Ferreri et al. 2004 [33] 38 (22 treated, 16

untreated)

CHOP, CEOP, CNOP,

MACOP-B

Shimada et al. 2008 [16] 106 R-CT (n ¼ 49)

CT (n ¼ 57)

Ferreri et al. 2008 [15] 30 R-CT (n ¼ 10)

CT (n ¼ 20)

Hong et al. 2014 [17] 20 ReCHOP (n ¼ 12)

CHOP (n ¼ 7)

VP (n ¼ 1)

Brunet et al. 2017 [23] 29 (18 treated, 11

untreated)

ReCHOP (n ¼ 17)

CHOP (n ¼ 1)

Rajyaguru et al. 2017 [24] 344 (245 treated, 99

untreated)

R-CT or CT ± RT

Kato et al. 2014 [37] 6 ReCHOP or R-THP-COP,

followed by autoHSCT

Meissner et al. 2016 [38] 11 ReCHOP/DHAP/HCVAD/

eCHP, followed by

autoHSCT

Our study 10 (7 treated, 3

untreated)

ReCHOP(n ¼ 4),

CHOP(n ¼ 1), ReCOP (n ¼
ReCVOP(n ¼ 1)

Abbreviations: CHOP: cyclophosphamide, doxorubicin, vincristine, pred

nisone; CNOP: cyclophosphamide, mitoxantrone, vincristine, prednisone

tine, prednisone, bleomycin; R-CT: rituximab, chemotherapy; CT: ch

vincristine, prednisone; VP: vincristine, prednisolone; RT: radiotherapy;

prednisone; DHAP: dexamethasone, high-dose cytarabine, cisplatin; HC

methotrexate, cytarabine; ReCHP: rituximab, cyclophosphamide, doxoru

poside, vincristine, prednisolone; CR: complete response; PR: partial respo

death; OS: overall survival; PFS: progression free survival; EFS: event fr

phohistiocytosis; autoHSCT: autologous hematopoietic stem cell transpla
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Liquid biopsy may be another diagnostic stool for IVLBCL,

but this method is restricted to institutions that have the fa-

cilities to analyze it [32]. In our opinions, both bone marrow

and skin biopsy should be performed early for patients with

prolonged fever with cytopenia or cutaneous lesions because

IVLBCL with bone marrow or cutaneous involvement is quite

common. FDG PET/CT may have a role in guiding biopsy sites

and as an assist in the diagnosis of IVLBCL. Random skin bi-

opsy should be considered if no cutaneous lesion is found in

patients suspected of IVLBCL.

Studies have shown that anthracycline-based chemo-

therapy can improve the outcome of IVLBCL patients

compared to those without any treatment [6,25,33]. Addition

of rituximab to chemotherapy further improves their outcome

[15e17,23,24,34]. The reported CR and OS rate in western

studies were 53%e90% and 42%e89%, respectively [15,23].

IVLBCL patients in Japan have the CR and three-year OS rates

of 82% and 66%, respectively [16]. In this study, we treated six

patients with rituximab-based chemotherapy with CR rate

and three-year OS rate of 100% and 75%, respectively. Our

result is similar or better than previous reported series.
Response rate Survival

10 CR, 3 PR, 7 PD, 2 TD 3-year OS: 33%

CR rate: 82% for R-CT, 51%

for CT

2-year PFS: 56% for R-CT, 27% for

CT

2-year OS: 66% for R-CT, 46% for CT.

CR rate: 90% for R-CT, 50%

for CT

3-year EFS: 89% for R-CT, 35% for

CT

3-year OS: 89% for R-CT, 38% for CT

CR rate: 93.3% for 15

evaluable patients (9 R

eCHOP, 6 CHOP); 100% for R

eCHOP (6 relapsed); 83.3%

for CHOP

median PFS: 30.8 months

median OS: 38.9 months

3-year-OS: 71.4% for ReCHOP, 25%

for CHOP

3-year-OS: with HLH 29.6%,

without HLH 75%

8 CR, 3 PR, 4 SD/PD for 15

patients completed first line

treatment

3-year OS: 42.7%

3-year EFS: 64.2%

Not reported 1-year OS: 67.6%

3-year OS: 52.5%

5-year OS: 46.4%

CR rate: 100% median OS since autoHSCT: 56.5

(12e99) months

R 8 CR, 2 PD, 1 TD 2-year PFS: 81%

2-year OS: 91%

1),

6 CR with 2 relapsed; 1 early

death

median PFS: 12.6 months

median OS: 18.8 months

3-year OS: 45%

nisone; CEOP: cyclophosphamide, epidoxorubicin, vincristine, pred-

; MACOP-B: methotrexate, doxorubicin, cyclophosphamide, vincris-

emotherapy; ReCHOP: rituximab, cyclophosphamide, doxorubicin,

R-THP-COP: rituximab, pirarubicin, cyclophosphamide, vincristine,

VAD: cyclophosphamide, vincristine, doxorubicin, dexamethasone,

bicin and prednisone; ReCVOP: rituximab, cyclophosphamide, eto-

nse; PD: progression disease; SD: stable disease; TD: treatment related

ee survival; RFS: relapsed free survival; HLH: hemophagocytic lym-

ntation.
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Despite rituximab has improved the outcome of IVLBCL

patients, but the long-term survival still remains dismal. More

intensive therapy such as autologous hematopoietic stem cell

transplantation (auto-HSCT) has been pursued to overcome

this problem. Auto-HSCT has been reported to result in pro-

longed survival for IVLBCL patients, with three-year OS of 91%e

100% [35e38]. Selected studies in the treatment and outcome of

IVLBCL patients were summarized in Table 3. None of patients

in our study underwent auto-HSCT. Thus, the impact of auto-

HSCT cannot be evaluated. Risk factors for identifying IVLBCL

patients with high relapse rate have not been determined.

Based on the results of previous studies, auto-HSCT may be an

option for selected feasible IVLBCL patients.

In our study, three patients had cytogenetic analysis for

bone marrow samples. All of them had complex karyotype

and both chromosome 1 and 6q involved. Two of three pa-

tients had chromosome 18 involved. These findings were

similar to the study of Klairmont et al. which showed most of

IVLBCL patients were associated with complex karyotypes

with recurrent cytogenetic abnormalities commonly involving

chromosomes 1, 6q, and 18 [39]. Early mortality was found in

two of these patients in our study, but the remaining one was

still alive to the date of last follow-up. It is still unclear

whether complex karyotypes or cytogenetic abnormalities

have prognostic implications, and further studies are

warranted.

The limitation of our study was mainly due to the retro-

spective feature and small sample size. It is difficult to

conduct a prospective study owning to the rarity of IVLBCL. In

our experience, rituximab combined chemotherapy was

effective in treating IVLBCL patients. The CR rate was 100% for

patients who completed treatment courses, but with a sig-

nificant relapse rate which compromised the long-term sur-

vival of IVLBCL patients. Consolidation therapy with auto-

HSCT may be considered for selected patients to achieve a

durable remission and long-term survival.
Conclusion

In conclusion, IVLBCL is a rare and aggressive disease with

unusual presentations and difficulties in early diagnosis.

Therefore, we should consider IVLBCL as one of the differen-

tial diagnosis in patients with prolonged fever or cytopenia.

Early diagnosis and prompt treatment with rituximab-

combined chemotherapy may play a key role in improving

the outcome of IVLBCL patients.
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