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Introduction

By the end 0f 2010, a total of 12 648 cases of HIV infection
and 5799 cases of AIDS were reported in Japan [1]. The
prevalence of HIV infection is estimated to be less than
0.1% [1]. However, the number of newly reported HIV-
infected individuals has gradually increased, and the
estimated number now ranges from 6300 to 10000[1].
Most of the HIV-infected population in Japan is men [2].
The morbidity and incidence of infections has decreased as
the introduction of highly active antiretroviral therapy
(ART). The incidence of AIDS-defining malignancies has
also decreased [3,4].

Although the incidence of AIDS-related non-Hodgkin’s
lymphoma (NHL) is decreasing, other hematological
malignancies such as acute myeloid leukemia (AML),
Hodgkin’s lymphoma, and chronic myeloid leukemia
(CML) are often reported. We conducted a nationwide
epidemiological study to evaluate the incidence and
clinical outcomes of non-AIDS-defining hematological
malignancies (NADHMs), excluding NHL, in HIV-
infected patients.

Methods

Most HIV-infected patients are followed in regional
AIDS centers, and educational hospitals for hematologists
cover most patients with hematological malignancies
in Japan.

Questionnaires were sent to 429 regional AIDS centers,
namely specialty clinical institutes for AIDS in each region
certified by the Ministry of Health, Labor, and Welfare, and
497 educational hospitals certified by the Japanese Society
of Hematology, namely training institutes for hemato-
logists (207 of these institutions overlapped); in total, both
the types of institutes will cover almost all the patients with
HIV-related hematological malignancies in Japan. These
institutes were requested to report all cases of hemato-
logical malignancies between 1991 and 2010, excluding
NHL, in HIV-infected patients. We conducted a two-step
inquiry. In the first step, all the institutes were required
to answer the experience of NADHMs; if yes, the
questionnaire was sent. The questionnaire included the
date of diagnosis, subtype classification, chromosomal
analysis, age, sex, CD4 count at the time of diagnosis,
overall survival, treatment, response to treatment, date of
relapse, and duration of ART.

Epidemiological data for HIV were acquired from the
Joint United Nations program on HIV/AIDS (UNAIDS)

[1]. The estimated size of the HIV-infected population in
Japan was also based on the data from UNAIDS [1]. Data
on AIDS and HIV estimatesin Japan were available from
1990 to 2009. We calculated the crude incidence of
NADHM from 1991 to 2009. Patient background and
clinical data were analyzed using SPSS version 18.0 (IBM
Japan, Inc., Tokyo, Japan).

Results

Responses were obtained from 511 institutes (response
rate, 71.1%).

Patient characteristics

From 1991 to 2010, 47 patients with NADHMs were
reported by 21 institutes, including 19 patients with
Hodgkin’s lymphoma, 13 with AML, seven with acute
lymphoblastic leukemia (ALL), four with CML [three
chronic phase (CML-CP) and one accelerated phase
(CML-AP)], two with multiple myeloma, one with
chronic lymphoid leukemia (CLL), and one with
myelodysplastic syndrome—refractory anemia with excess
blast one. The median age of the patients was 42.0 years
(range, 21-70 vyears), with 93.6% being male. The
median CD4-positive T-cell count was 255/ul (range,
1-1371/ul), and the median HIV viral load was
55 copies/ml. The median duration from the diagnosis
of HIV infection to development of hematological
malignancy was 28.0 months (range, 0—204 months)
(Table 1). Prior to diagnosis, 68.1% patients were treated
with ART (mean duration, 27.2 months) and 51.1% had
AIDS. The median observation period after the diagnosis
of NADHMs was 20.0 months (range, 0—140 months).

Subtypes of leukemia/lymphoma and cytogenetic
abnormalities

Varying numbers of subtypes of AML were identified as
follows: FAB-M1, M2, M3, M4, and M5. Four of the 13
patients with AML exhibited a normal karyotype; three
exhibited recurrent cytogenetic abnormalities such as
t(8;21), t(15;17), and inv(16);and three exhibited complex
karyotypic abnormalities. Four of the seven patients with
AML possessed Burkitt leukemia/lymphoma-type cyto-
genetic abnormalities such as t(8;14) or t(8;22). Three of
the four patients with CML and lpatient with ALL
possessed the Philadelphia (Ph') chromosome (Ph’-ALL).

In 19 patients with Hodgkins lymphoma, mixed-
cellularity classical Hodgkin’s lymphoma was the most
common subtype (68%). Immunostaining revealed that
89% of the patients were positive for Epstein—Barr virus.
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Table 1. Characteristics of patients with NADHMs.

n (%)
Age 49.3+£12.9 (21-70) years
Sex Male 44 (93.6%)
Female 3 (6.4)
Disease Hodgkin’s disease 19 (40.4)
ALL 7 (14.9)
AML 13 (27.7)
MDS prior to AML 3 (6.4)
MDS-RAEB 12.1)
CML 4 (8.5)
CLL 1(2.1)
Myeloma 2 (4.3)
CD4/pl Median 255 (1-1371)
Time since HIV diagnosis Median 28.0 (0-204)
months
AIDS prior to NADHMs 24 (51.1)
Prior ART 32 (68.1)

Duration of ART Median 11.5 (0-108)

months

ALL, acute lymphoblastic lymphoma; AML, acute myeloid leukemia;
ART, antiretroviral therapy; CLL, chronic lymphoid leukemia; CML,
chronic myeloid leukemia; MDS, myelodysplastic syndrome;
NADHMs, non-AlDS-defining hematological malignancies; RAEB,
refractory anemia with excess blast.

Treatments and outcomes

Most patients with AML and ALL received standard com-
bination chemotherapy (such as cytarabine + daunorubicin
and L-asparaginase + adriamycin, vincristine, predniso-
lone, cyclophosphamide), and the response rates for
AML and ALL were 70.0 and 85.7%, respectively.
However, the relapse rates for AML and ALL were 62.5
and 50%, respectively. The median overall survival (OS)
period was 13 and 16 months for AML and ALL,
respectively. The symptoms of three of the four patients
with CML-CP were well controlled with imatinib. Four
patients (2 AML, 1 Ph'-ALL, and 1 CML-AP) were
treated with allogeneic stem cell transplantation. One
patient died because of acute graft-versus-host disease;
however, three survived for more than 4 years. One patient
with multiple myeloma was treated with autologous stem-
cell transplantation without serious toxicity. Sixteen of the
19 patients with Hodgkin’s lymphoma were treated with a
combination of adriamycin, bleomycin, vinblastine, and
dacarbazine or with radiation therapy. Eighty percent
achieved complete remission. Details of treatments and
outcomes of Hodgkin’s lymphoma was described in
another report [5].

Epidemiological analysis

There is an upward trend in the number of patients with
NADHMs and the estimated number of HIV-infected
patients [1] (Fig. 1). The estimated incidence of total
NADHMs, Hodgkins lymphoma, AML, ALL, and
chronic leukemia (CLL, CML) was 32.6 (minimum-—
maximum, 27.2—-41.3), 12.7(10.6—-16.1), 8.0(6.6—10.1),
5.6 (4.6-7.1), and 4.0(3.3-5.0)/100000 persons per
year, respectively, between 1991 and 2009. The estimated
crude incidence of total NADHMs increased 4.5-fold
(4.3-5.4) from 1991-2000 to 2001-2009.
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Discussion

The present study aimed to clarify the epidemiological
status of NADHMs in Japan. Qur results showed an
estimated crude incidence rate of leukemia (CLL, CML,
ALL and AML) of 17.6 (14.5—22.2)/100 000 persons per
year in estimated HIV-infected individuals in Japan,
which is 2.2-fold higher than that of leukemia (ICD10,
C91-95) in the general population [6]. In addition, the
estimated incidence of NADHMs has increased 4.5-fold
(4.3-5.4) over the past decade.

The introduction of ART has improved the immuno-
logical status of HIV-infected individuals and reduced the
incidence of AIDS-defining malignancies; however, the
incidence of non-AIDS-defining malignancies is increas-
ing. Several studies on non-AIDS-defining solid tumors
suggest that aging; concomitant viral infection, such as that
with Epstein—Barr virus, human papilloma virus, hepatitis
C virus, and hepatitis B virus; low CD4 T-cell count with
long-term immune suppression; and smoking are the
possible causes of cancer [7—10]. However, the reason for
the increased incidence of NADHMs remains unknown.

Recent developments in ART and supportive therapy for
HIV-infected patients help facilitate long-term survival.
Generally, aging is a key factor in carcinogenesis. In this
study, we found that the mean age of patients with
NADHMs was 49.3 years and that more than 30% were
more than 60 years old, which is consistent with overall
cancer trend.

Immune suppression is thought to be a risk factor for non-
AIDS-defining malignancies. Krishnan et al. [9] analyzed
prospective data of 3158 ART-naive HIV-infected
individuals and found that a recent low CD4 T-cell count
is associated with non-AIDS-defining malignancies. In the
present study, more than half of the patients with
NADHMs had prior AIDS and their median CD4
T-cell count was less than 200/pl, suggesting that a low
CD4 T-cell count is common in patients with NADHMs
and may be one of the risk factors.

Uncontrolled HIV viral load is considered to be a risk
factor for both AIDS-defining and non-AIDS-defining
malignancies [11,12], and HIV itself may play a role in the
onset of cancer. The regulatory proteins Tat and Vpr,
which are encoded by the HIV genome, may contribute
to oncogenesis [13,14]. However, a study by the AIDS
Therapy Evaluation in the Netherlands (ATHENA)
cohort showed no significant effect of viremiaon non-
AIDS-defining malignancies [15]. In the present study,
the HIV viral load was well controlled in more than 50%
patients. Careful discussion is required to assess the
association between carcinogenesis and HIV infection.

Before being diagnosed with NADHMs, the majority
of patients were treated with ART, with the median
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Fig. 1. The solid line shows the trend of the number of people in Japan estimated to be infected with HIV [1], and the dashed lines
show the lower and upper ranges of the estimation. The solid bars indicate the number of patients with non-AlDS-defining

hematological malignancies in each year.

duration of treatment being less than 1 year. Antiretroviral
drugs can affect hematopoiesis, and zidovudine-contain-
ing regimens induce myelosuppression and possibly
carcinogenesis [16]. Even when the duration of exposure
to ART is short, its contribution to the development of
NADHM:s cannot be excluded.

We found that HIV-infected patients suffered from a
variety of hematological malignancies, with a spectrum of
NADHMs similar to that of HIV-negative patients.
Cytogenetic analysis revealed typical chromosomal
abnormalities of both acute and chronic leukemia. More-
over, adverse karyotypic abnormalities such as complex
karyotype and/or monosomy, seven in AML and Burkitt-
type karyotypes in ALL were often present. In three
patients with AML with adverse karyotype, the duration of
ART was more than 24 months. Long-term exposure to
ART may cause therapy-related cytogenetic abnormalities.

In the present study, most patients with acute leukemia
were treated with standard combination chemotherapy,
and no deaths due to therapy were observed. Therapy

appeared to be well tolerated, and the remission rate was
similar to that of HIV-negative patients. In retrospective
analysis, Sutton ef al. [17] reported no deaths related to
treatment of HIV-related AML in France, with a
remission rate of 73.3%. Long-lasting remission of
leukemia is rare in HIV-infected patients [18]. In the
present study, more than 50% of the patients relapsed or
represented primary refractory cases. However, two
patients with AML and two with ALL continued in
complete remission for more than 5 years. In the study by
Sutton et al. [17], the estimated 5-year OS of 18 patients
with AML was 19.9%, with a median survival period of
11 months [18]. There are several case reports of HIV-
infected patients who have undergone stem-cell trans-
plantation [19-21]. Five patients were found in our
survey; however; only one death related to this therapy
was observed. We conclude that stem-cell transplantation
appears to be a feasible treatment for selected patients.

To summarize, a nationwide epidemiological study in
Japan revealed that HIV-infected patients are at high risk
for hematological malignancies, and the incidence of
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these malignancies has increased in the past decade. The
prognosis of HIV-infected patients was similar to that of
HIV-negative patients. Standard chemotherapy may be a
feasible treatment option for HIV-infected patients with
hematological malignancies. Further study focusing
on the mechanism of carcinogenesis in HIV-infected
individuals is required.
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Abstract The incidence of Hodgkin lymphoma (HL) is
paradoxically increasing in the combination anti-retroviral
therapy (cART) era. However, there has been no nation-
wide survey of human immunodeficiency virus (HIV)-
associated HL. (HIV-HL) in Japan. We retrospectively
examined the clinical characteristics and outcomes of 19
newly diagnosed HIV-HL patients at 11 HIV/AIDS and
hematology regional hospitals in Japan between 1991 and

M. Yotsumoto (B<) - K. Fukutake

Department of Laboratory Medicine, Tokyo Medical University,
6-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160-0023, Japan
e-mail: mhk@tokyo-med.ac.jp

S. Hagiwara

Division of Hematology,

National Center for Global Health and Medicine,
Tokyo, Japan

A. Ajisawa

Division of Infectious Disease,

Tokyo Metropolitan Cancer and Infectious Disease Center,
Komagome Hospital, Tokyo, Japan

J. Tanuma
AIDS Clinical Center, National Center for Global Health
and Medicine, Tokyo, Japan

T. Uehira
Department of Infectious Disease, National Hospital
Organization Osaka National Hospital, Osaka, Japan

H. Nagai
Department of Hematology, National Hospital Organization
Nagoya Medical Center, Nagoya, Japan

Y. Fujikawa

Division of Internal Medicine, Nagano Prefectural Foundation
of Agricultural Cooperative for Health and Welfare,

Saku Central Hospital, Nagano, Japan

2010. At the time of HL diagnosis, 79 % of patients were
receiving cART. All the patients, but one received HL
diagnoses in the cART era. The median CD4+ cell count at
HIV-HL diagnosis was 169/pul. Mixed-cellularity classical
Hodgkin lymphoma was the most common subtype
occurring in 68 % of the patients; 89 % of the patients
were positive for Epstein—Barr virus. Of these 19 patients,
84 % were in advanced stages, with bone marrow
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involvement observed in 47 % of the patients; 58 % had
extranodal sites. All the treated patients were given cART
concurrent with HL therapy. The complete remission rate
of the treated patients was 87 %. The median OS of the
entire cohort was 17 months. These results suggest that the
characteristics of HIV-HL in Japan are more aggressive
than those of non-HIV-associated HL in Japan, but stan-
dard chemotherapy is effective and feasible.

Keywords Hodgkin lymphoma - HIV infection -
ABVD - Antiretroviral therapy - EBV

Introduction

The introduction of combination antiretroviral therapy
(cART) has led to improvements in immune status among
human immunodeficiency virus (HIV)-infected individu-
als, reducing acquired immune deficiency syndrome
(AIDS)-related morbidity and prolonging survival. The
incidence of non-Hodgkin lymphoma (NHL) and other
AIDS-defining malignancies has declined substantially
over the past 10 years. In contrast, the incidence of non-
AIDS-defining malignancies including Hodgkin lym-
phoma (HL) does not appear to have decreased, and some
studies have shown that its incidence may have increased
[1-6].

The behavior of HIV-associated HL. (HIV-HL) is known
to be more aggressive than that of non-HIV-HL, with a
higher frequency of poor prognostic features, such as an
advanced stage, extranodal involvement, bone marrow
involvement, B symptoms, with Epstein—-Barr virus (EBV)
positivity [7-9]. Several studies reported that the standard
combination chemotherapy, such as doxorubicin, bleomy-
cin, vinblastine, and dacarbazine (ABVD) and the Stanford
V regimen in conjunction with cART were tolerable and
effective in patients with HIV [9-11].

The number of HIV-1 infected individuals is continu-
ously increasing in Japan, with increased prevalence of
AIDS-related NHL [12]. Since the incidence of non-HIV-
associated HL in Japan is approximately one-third of that
in Western countries [13, 14], the incidence and features of
HIV-HL in Japan need to be clarified. In this study, we
performed a retrospective analysis to elucidate the specific
features of HIV-HL in Japan.

Methods
We surveyed all 429 regional AIDS centers and all 497 edu-
cational hospitals certified by the Japanese Society of

Hematology (207 of these institutions overlapped) and
obtained data from 511 institutions (71.1 %). In this

@ Springer

retrospective cohort study, we examined the clinical charac-
teristics and outcomes of patients with diagnoses of HIV-HL
who visited 11 regional hospitals for HIV/AIDS and/or
hematological diseases in Japan between 1991 and 2010. This
study was approved by the responsible Ethics Committee.

Patients

The patients included in this study had received new
diagnoses of HIV-HL during the study period. The patho-
logical diagnosis of each institution was accepted. All
patients who satisfied the above-mentioned criteria were
consecutively examined. Data from all examined patients
were then statistically analyzed.

Clinical characteristics of the patients

Data regarding age, prior AIDS diagnosis, prior adminis-
tration of antiretroviral therapy, CD4+ cell count at diag-
nosis, HIV viral load at diagnosis, and the performance
status (PS) according to the criteria of the Eastern Coop-
erative Oncology Group (ECOG) at diagnosis were ana-
lyzed. Complete remission (CR) was defined as the
disappearance of all clinical evidence of disease at the
completion of the first induction therapy. The presence of
residual disease, but with >50 % decrease in the sum of the
product of the greatest diameter was defined as partial
response (PR). Overall survival (OS) was defined as the
interval from diagnosis to death from any cause. An
International Prognostic Score (IPS) is defined as the
number of adverse prognostic factors present at diagnosis,
and predicts the rate of freedom from progression of dis-
ease [15].

Statistical analysis

Kaplan—-Meier survival curves were used to evaluate OS.
Data were statistically analyzed using Statcel2 for Excel
2007 (The Publisher OMS, Saitama, Japan).

Results
Baseline characteristics of the patients

Table 1 shows the baseline characteristics of the 19
patients with HIV-HL. The median age was 48 years
(range 31-66 years), and 89 % of the patients were men. A
total of 16 patients (84 %) were Japanese. Of the 19
patients, 10 had received a diagnosis of AIDS before the
development of HIV-HL, and 15 (79 %) were receiving
cART at diagnosis. All the patients except 1 received
diagnoses of HL in the cART era (Fig. 1).
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Table 1 Baseline characteristics at the time of Hodgkin lymphoma

(HL) diagnosis

Men
Median Age, years (range)
Prior AIDS diagnosis

Absolute CD4 cell counts, cells x 10°/1 (range)

Viral load <500 copies/ml
ECOG PS, n (%)
0-1
2
34
Histologic subtype n (%)
Classical Hodgkin lymphoma
MCCHL
NSCHL
LDCHL
Non-specific
EBYV positivity
Ann Arbor stage n (%)
1
II
I
v
B symptoms
Extranodal sites
Bone marrow involvement
1PS
0-2
>3

17 (89 %)
48 (31-66)
10 (53 %)
169 (1-567)
11/17 (65 %)

12 (63 %)
4 (21 %)
3 (16 %)

18 (95 %)
13 (68 %)

3 (16 %)

2 (11 %)
15 %)
16/18 (89 %)

2 (11 %)
165 %)

7 (37 %)
9 (47 %)
11 (58 %)
11 (58 %)
9 (47 %)

7 (37 %)
12 (63 %)

ECOG Eastern Cooperative Oncology Group, PS performance status,
MCCHL mixed-cellularity classical Hodgkin lymphoma, NSCHL
nodular sclerosis classical Hodgkin lymphoma, LDCHL lymphocyte-
depleted classical Hodgkin lymphoma, EBV Epstein—Barr virus, IPS
International Prognostic Score

1983
1994
1995 b=
1996
1997
1998
1999
2000 =
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Patients (n)

Fig. 1 Annual incidence of HIV-associated HL in Japan

The median CD4+ cell count at HIV-HL diagnosis was
169/ul (range 1-567/ul) and 1 patient with a CD4+ cell
count of 1/pl had hemophagocytic syndrome at diagnosis.
A total of 65 % of the patients had achieved an HIV viral
load of <500 copies/ml at the diagnosis of HL, and 37 %
of the patients had an ECOG PS of >2 at diagnosis. Mixed-
cellularity classical Hodgkin lymphoma (MCCHL) was the
most common subtype occurring in 13 (68 %) of the 19 HL
patients, followed by nodular sclerosis classical Hodgkin
lymphoma (NSCHL) occurring in 3 (16 %). A high fre-
quency (89 %) of EBV association (EBER and/or LMP-1)
was observed in HL tissues. A total of 84 % of the patients
showed advanced stages (III, IV), with bone marrow
involvement in 47 % of the patients. A total of 11 patients
(58 %) had B symptoms and 11 patients (58 %) had ex-
tranodal sites. The number of patients with an International
Prognostic Score (IPS) of 0-2, and the number of patients
with an IPS of 3 or greater than 3 were 7 (37 %) and 12
(63 %), respectively.

Treatment and initial response

Of 3 patients who showed a localized stage, 2 were treated
with ABVD therapy and radiotherapy and 1 was treated
with radiotherapy alone. Among the patients who showed
an advanced stage, 7 were treated with ABVD therapy. Of
these 7 patients, 1 was not given bleomycin because of pre-
existing interstitial pneumonia. Furthermore, 1 was given a
reduced dose (/m* — /body) because of poor PS and pre-
existing bone marrow suppression due to HIV infection
without bone marrow infiltration of HL. A total of 6
patients were treated with ABVD therapy with a lower
dose of dacarbazine (AVBd, 250 mg/mz) and 3 patients
could not be treated (2 patients received diagnoses at
autopsy, and 1 with poor PS received a diagnosis during the
pre-cART era). All the treated patients (n = 16) were
given cART therapy concurrently with HL therapy.

Figure 2 shows the OS probabilities of the 19 patients.
The median OS of the entire cohort was 17 months. The
CR rate of the treated patients (n = 15) was 87 %: 1
patient achieved PR and 1 patient developed progressive
disease (PD); 2 relapsed after achieving CR. The median
progression-free survival (PFS) (n = 19) was also
17 months (Fig. 3).

Table 2 shows the status, CD4 cell counts and IPS of the
patients. The S-year survival rates of the patients with IPS
of 0-2 and >3 were 86 % and 35, respectively (n = 19;
p = 0.095 by logrank test) (Fig. 4). The CR rate of the
advanced-stage patients who were treated with ABVD/
ABVd therapy (n = 12) was 83 % (2 relapsed afterwards)
and their survival rate (n = 13) was 56 % (Fig. 5). The
survival rates of the advanced-stage patients treated with
ABVD/ABVd (n = 13) with IPS of 0-2 and >3 were 75
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Fig. 3 Progression-free survival of the 19 patients

Table 2 Outcome, CD4 cell count and IPS of all patients

Patient CD4 cell IPS  Survival Outcome
No. count (months)
1 379 1 6 Alive (CR)
2 130 4 24 Dead (CR)
3 384 2 36 Alive (CR)
4 341 1 30 Alive (CR)
5 75 4 8 Dead (no treatment)
6 535 1 17 Alive (CR)
7 124 3 96 Alive (CR)
8 T4 4 23 Alive (CR)
9 567 2 27 Alive (CR)
10 23 2 2 Dead (PD)
11 24 4 0 Dead (no treatment)
12 409 2 123 Alive (CR)
13 179 3 6 Dead (PR)
14 293 4 15 Dead (relapse)
15 452 3 26 Alive (CR)
16 1 4 12 Dead (relapse)
17 169 3 2 Alive (receiving
treatment)
18 146 4 42 Alive (CR)
19 24 5 1 Dead (no treatment)

IPS International Prognostic Score, CR complete response, PR partial
response
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and 47 %, respectively (Fig. 6; p = 0.60 by logrank test).
Of the 8 patients who died, the cause of death in 7 was HL.
(no treatment, n = 3; PR, n=1; PD, n = 1; relapse,
n = 2) and 1 patient died of infection and gastrointestinal
perforation after the completion of therapy while in CR.
The duration of grade 4 neutropenia was 0-12 days
(median 7 days). With regard to bone marrow suppression,
ABVD/ABVd was tolerable and no treatment-related
deaths occurred during therapy. We were not able to assess
the incidence of opportunistic infections.
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Discussion

Although HL is not an AIDS-defining malignancy, its
incidence is approximately 10 times higher in HIV-positive
populations than in HIV-negative populations [16]. While
the incidence of many opportunistic infections and some
malignancies such as Kaposi sarcoma and NHL has been
decreasing since the development of cART [1, 17], the
incidence of HIV-HL has been increasing even in the
cART era [2-5]. Recent data from the United States show
that the estimated numbers of AIDS-defining cancers
decreased by greater than threefold from 1991 to 1995 and
from 2001 to 2005, whereas those of non-AIDS-defining
cancers increased approximately threefold during the same
periods and that of HL increased twofold [6]. The inci-
dence of HIV-HL in Japan has also been increasing in the
cART era after the year of 1996, based on the findings of
the present study in which HL. developed in all cases except
1 (Fig. 1).

In the present study, cART had been initiated in 79 % of
the patients before the development of HL. A total of 65 %
of the patients had achieved a viral load of <500 copies/ml
at HL diagnosis. The suppression of RNA load and the
presence of a higher CD4+ cell count did not appear to be
useful to prevent the development of HL in the current
series. Biggar et al. [3] showed that the incidence of HL
after AIDS onset was higher in the cART era and in
patients with a higher CD4 cell count. They suggested that
the development of HL requires an inflammatory back-
ground which is absent in those with severe immunosup-
pression. Lanoy et al. [18] recently reported that HL risk
was particularly elevated in months 1-3 of cART therapy,
which suggests that immune reconstitution may play a role
in some cases. HL. developed in only 1 patient in months
1-3 in the current series of patients. A detailed physical
examination of superficial lymph nodes even in patients
with a good virological response condition is essential for
an early diagnosis of HIV-HL.

HIV-HL is reported to be more malignant than non-
HIV-HL [19]. HIV-HL is characterized by a high incidence
of unfavorable histological subtypes such as MCCHL and
Iymphocyte-depleted classical Hodgkin lymphoma [3]. Our
survey also revealed MCCHL to be the most common HL
subtype in Japanese HIV-HL patients, whereas NSCHL is
the most common subtype in Japanese non-HIV-HL
patients according to 2 previous reports [20, 21]. A high
frequency of EBV association (80-100 %) has been shown
in the HL tissue of HIV-HL patients [3, 19, 22, 23], and
LMP-1 is expressed in virtually all HIV-HL cases which
support an etiologic role of EBV in the pathogenesis of
HIV-HL, in contrast to an EBV-association incidence of
only 20-50 % in non-HIV-HL [24, 25]. In the current
series, 89 % of the patients with HIV-HL showed EBV

positivity, similar to that of previous reports. It has been
reported that the prevalence of EBV in Hodgkin and Reed-
Sternberg cells varies according to the histological subtype
and epidemiologic factors. The highest frequency (75 %) is
found in MCCHL and the lowest (1040 %) in NSCHL
[26]. This may account for the finding that EBV positivity
was high in HIV-HL patients in the present series. Previ-
ously, a decrease in the incidence of EBV-positive AIDS-
related lymphoma from 88 % in the pre-cART era to 58 %
in the cART era has been reported in Japan [27]. The major
histological subtype was diffuse large B-cell lymphoma
(DLBCL) and only 3.5 % of these patients had HL. In the
current series, HL. developed in only 1 patient in the pre-
cART era, making a comparison difficult. However, high
EBYV positivity, even in the cART era, appears to be a
marked characteristic of HIV-HL compared with DLBCL.
However, it is still unclear why EBV-positive HIV-HL
develops in well-controlled HIV-1 patients.

In non-HIV-HL patients, primary extranodal involve-
ment is rare. More than 60 % of patients have localized
disease (Stages I and II). Bone marrow involvement has
been reported in only 5 % of cases [28]. The frequency of
an advanced stage at HL diagnosis is high in patients with
HIV, similar to that observed in patients with AIDS-related
NHL. In the present study, 84 % of the patients were in an
advanced stage. A high frequency of B symptoms
(70-100 %), the presence of extranodal sites (30 %) and
bone marrow involvement (40~50 %) have been reported
in HIV-HL [29, 30]. The incidence rates of B symptoms,
extranodal sites and bone marrow involvement were 58,
58, and 47 %, respectively, in the current series which is
consistent with previous reports. The characteristics of
HIV-HL in Japan were found to differ from those of non-
HIV-HL in Japan, but similar to those of HIV-HL in other
countries.

The prognosis of HIV-HL was poor in the pre-cART
era. The AIDS Clinical Trial Group (ACTG) reported that
in a prospective study of 21 HIV-HL patients treated with
standard ABVD therapy without antiretroviral therapy
(ART), the median survival was only 1.5 years. Despite the
routine use of granulocyte colony-stimulating factor,
opportunistic infections occurred in 29 % of the patients
during and shortly after the study [30]. The ACTG reported
the results of a phase II study of 21 patients (Stages IHI-IV
patients, 81 %) treated with ABVD therapy without cART
in which the CR rate was 43 % and the median survival
was 18 months [31]. Little et al. [32] reported that cART
administration during or at the end of systemic chemo-
therapy for HIV-associated lymphoma could prolong
patient survival. A previous study of 62 retrospectively
analyzed advanced-stage HIV-HL patients in Spain who
were treated with ABVD concomitantly with cART
reported a CR rate of 87 % and a 5-year OS of 76 % [4].
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Prognosis has thus improved in the cART era, and patients
can be treated similarly as immunocompetent patients.

The median OS of the entire cohort in our study
(n = 19) was 17 months, and no treatment-related deaths
were noted. The cause of death (n = 8) was HL in 88 % of
the patients. Disease control, rather than infection control
was more difficult in patients in our study which reflected
the aggressive nature of HIV-HL. The contribution of EBV
infection to the development of HIV-HL is still unknown.
Keegan et al. have reviewed the association of EBV
infection in non-HIV-HL patients, and found different
types of association (i.e., worse prognosis, no association
or better prognosis) [33]. These results suggest that the
poorer prognosis of HIV-HL is not due to the presence of
EBV. However, more cases are required to further clarify
the contribution of EBV infection to the development of
HIV+ HL.

ABV(d therapy with a low dose of dacarbazine (250 mg/
m?) has been used for Japanese patients with advanced
non-HIV-HL to prevent severe adverse effects, and has
shown to be effective for Japanese patients with non-HIV-
HL [21]. In the current series of patients, the CR rate of the
advanced-stage patients who were treated with ABVD/
ABVd (n = 12: ABVD, n = 6; ABVd, n = 6) was 83 %,
and the 5-year survival rate (n = 13) was 56 %, which was
inferior to that described in a previous report from Spain
[4]. Further prospective studies are needed to evaluate the
efficacy of AVBd therapy for Japanese HIV-HL patients.

IPS, defined as the number of adverse prognostic factors
present at diagnosis, predicts the rate of freedom from
progression of disease in patients with non-HIV-HL [15,
34]. Spina et al. [35] reported that a high IPS is also pre-
dictive of a worse outcome for patients with HIV-HL. In
the current series of patients, the 5-year OS of patients with
an IPS of 0 to 2 and >3 were 86 and 35 %, respectively
(n = 19). Although it is not significant, a high IPS tends to
result in lower survival rate. A randomized trial of
aggressive conventional chemotherapy compared with
high-dose chemotherapy with autologous hematopoietic
stem-cell transplantation (HSCT) for relapsed chemosen-
sitive non-HIV-HL patients showed significantly better
freedom from treatment failure for patients given HSCT
[36]. High-dose chemotherapy and autologous stem-cell
transplantation (ASCT) in the salvage setting of AIDS-
related lymphoma (ARL) including HL. have been dem-
onstrated to be feasible [37] and have shown good tolera-
bility and favorable disease-free survival and OS [38].

In conclusion, we conducted a nationwide survey of
HIV-HL patients in Japan. We found that the incidence of
HIV-HL in Japan is increasing, and that most of the
patients with HIV-HL in Japan showed an advanced stage.
Because the number of HIV-1l-infected individuals
receiving cART in Japan is expected to increase, clinicians
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who specialize in HIV infection need to be careful in the
diagnosis of HIV-HL.
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I REhhave vy ABBsNT LEMFREL
7"*
AR, WﬂO%ﬁﬁMW%ﬁkl42%@0/ﬂﬁ
DLWOBELRETS L L b, BAoxs ABHH
Uy EOBHICEL T, 2oEfRRSkSmLE
FRHEKCLY, prBEEOa vy ABELNLE
REBTA, oA XEEY VR EBOBHE2REITE S
OTHB, AMORNED, HEROLA ABHEY v E
DBWI S DR LS EARERICRERETH S,

1. T4 XEEY »/EQHESER

oA ABEICEHTRZY vEE LT, WHOZE
TETLNTVELOREIICAELLY, =4 XH
BY BRI BREETH Y, T/NK MR
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£1 IAXBEICAEShBULIE

RES

4 RBEY Bl BT 2R

+ Burkitt lymphoma

SHBE

« Diffuse large B-cell lymphoma (DLBCL), not otherwise specified

Centroblastic variant 2325~30%, immunoblastic variant 4%

10% R

+ Hodgkin lymphoma

%

+ Primary effusion lymphoma
- Large B-cell lymphoma arising in HHV8-associated MCD
- Plasmablastic lymphoma

HIVBEEE ICRENIL A SN Y v R ET, HERREY

* MALT lymphoma
« Peripheral T and NK cell lymphoma
« Polymorphic lymphoid proliferations resembling PTLD

LA RBHE Y v oSHECIIR

YU REDOFIERRTH S, i, RIBHDY ¥
EOFRFELHT, BEAEDEMIZ ZETLD
DENDIZHTITES. 2006FEFTIEALNIZHAE
DxA AR Y VSRS B 1T A AT DLBCL 4378
%, BLA7%THh, oMMEOBEE K &%
ZenTwiY, Lal, ZomeEtiz WHOSSE %4
IRSHEEINAHObDTH Y, DLBCLIZHEI
7= b DOHFIZIZBRAEDE T BL & T REEFIL
(EBFNTVBEEZONS, KDL XEEY
NETRBLB3E L, BROHEENE L, KiC
DLBCL, centroblastic variant 2% 25~30%, DLBCL,
immunoblastic variant 3 10%BETH ), oI
BE%BECTHS, HEADIA XEH#EY v ETYH,
SEAE EBV BB DLBCL, immunoblastic variant 238
AL, BLOSEIBERICS 5, WEFRY v S E M
LT3 %E, BROMFHIE I W T 3HIRDH 5
(¥ H b HAWRBEAE 2010, 99:277. HEG
HARHESASE 2011, 100 :416)Y, 7z, SR
BDIA4 ABEOBEMICMEY, HHV-8 (KSHV) B
Uy SERBEMLOoH5 2 L b ARERBETH S,
T, 20f8hoy) v A BEo—FHs, SEBESL A
HADT A ZEEY v EICB T 2/EEBRR 3,

1. Burkitt lymphoma (BL)
BLRHEHENICE 7?7V AOMRRET O C
YEFF O BRI Y v oSBT, 1313 100% DER T
EBVOBS S Y, mycBET2E&TEESIEREKC
ERIcAGNZY, HAPHKTRPROARSTE
WMECOREL, EBYOBERIIOBEETH 5,
BRI B Y v ERp e B h, BruwF ik
et MR NETZ RIE EEHY R v, BRI
I% monotonous TBEWIF LAY X J oot L
Tw3, BOREIBERYBA LN, MR EE
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BLHEBIRNE S % starry sky B2 295, @%
R LRI 1X CD19, CD20BEM: o BfifaiEy 8
FET® b, CDI0, BCL6E DR LA~ — 4 — 235
Wi s, BCL2IGEEEWEL &2, BEFEWICE
KEDEH T myc BETICHRE I v 7Y vEET &
DIEENRE > T3, —RIVICESMZICNT 238
BIOGEEE X,

I A ABGEY v oSEOER & LT BLIZ WHO4Y
ek to A AEEY VAREDN%Z D 32Y. 1
1/3DEFIZETE O BL L AIROEEEZRL, EBVD
I 30% TH 555, BD D2/3DEHICIT plas-
macytoid differentiation 234 5, ko4 XEEE
BLICR I TH 5. plasmacytoid differentiation %
f£9 BLO U v JEffEE, BREEARICBEALEES
RHIEECRE L 2% b0, FREOKRE IO
BHLT, UIELISHEBR R MEEZ ORI AR
5, 29 LMl TIX EBVIZ50~70% Bk CdHh 5.

HARAD A ABHH Y ¥ oS IEREF] ¢ 13 BB 22 SR
BELABLBULLADETHZ, HEEETE
CD20+, CD10+, BCL6+, BCL2— @ #1HI#47: BL
DY —vEED, mycBETFORELRDONS
23, FEREA X D RBEICEHEICELHRE <, LIEL
I starry sky 287 — v H R\ Tw 3 (E1). Lal,
SEOBERERE» S, 29 L7BREERN I DLBCL
OHBELERTANEEATD, REEEP mycl
BFOWRET, BLORY—v % LBEMIIBLEZ
BiL7129525 XOBRBEEEK L, ok
BERMICASNTHwRERO L I THY, [HFET
atypical Burkitt C DEHEN B TH A9, IS DIE
FIEBRETIEBLOZREIC&Y 5, ki, BEoxA
A B3 BL T3 plasmacytoid differentiation % £ 5
BlE% < e,



B1 BL a~d:FEM L EEEERNTITC, R4 BHERT (@), CDIOBHE (b), MIBI>90% (c). FISHiETH,
IGH/ myc BB T X BEG 7P LBl &k (d; green=IGH, orange=c-myc). e, {:HEM2. PR KMOMM
MUEAMICHR L, starry skyBI2A SRR, THRINICIE BLIZE LKL whs, CD20(+), CD7a(+), CDI0(+),
BCL2 (=), BCL6(+), MIB1>90%, EBER () Thh, GBHAED T~ b ICH/ myc(+) TH-# L kY, BL

LEZEND,
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WHO 8 SE4CIREFEADY L ojEE LT, in-
termediate BL/DLBCL (IE 204 #5 12 B-cell lympho-
ma, unclassifiable, with features intermediate be-
tween diffuse large B-cell lymphoma and Burkitt
lymphoma) 23R E T w29, LaL, x4 AR
Y VoSSR L T DR iﬁé;ﬁaz‘s nTwiL,
WHOZ %8 4l o 508 Tk, Z WA BLE
DLBCL @ h[EIf 7 IR & b Fid 2285, WETIE mye
WMEFEAE o 7)) VEEBETOBERS LK
bel2, bel6HEIET L RiE T 1 7)) v BEEE R T ORE
D2E S L W 3EICFAE L 7 JEE (double hit lym-
phoma, triple hit lymphoma) % IR I EHTIZH D,
Mz 32053 BL 2> DLBCL 2>t 5 & w9 Bt 2
OB E v 3 2 LRSIy, 24 AEEY v
23JEC double hit lymphoma, triple hit lymphoma &
'i&/uc‘:“%t%ﬁ’wéth% , BRREFPIOERTY,

DEWFIEET 213D 7§>Ji Vit EBbns,

2. diffuse large B-cell lymphoma (DLBCL), NOS

KEIBY VBRSOV E AR LT WA EETH
27 KICIHY VANERED/IBREE 5D 55D
— R CH 2. HIHICE VLD, How?
SEEICHIET 5. WREZEMIC 1T centroblast 2 4k &
L 7= % O (centroblastic variant) % V243, immuno-
blast 3% > @ (immunoblastic variant) <ol EEI
DI anaplastic 2 fZHER &£ % 2 L b H % (anaplastic
variant),

IA A VoIS BT AHEELE LT, centro-
blastic variant 23% 243, &4 %&£ C immunoblast
BIRE 2, WHOSE 4TI centroblastic vari-
antld T A4 B Y VD 25~30% % LD, FOR
3EIPEBVIBIE L LTw3?, BL & QERIMHEKC
735D % FEIC T D centroblastic variant TH B, —H
¢, immunoblast 2390% B k% 5 % % immunoblastic
variant b T4 XEFEY v RBEO 0% RES D 5,
x4 AP DLBCL, immunoblastic variant (& 90%%%
EBVIGETH 2. FREEREZD Y & JEI3EE,
Z @ immunoblastic variant TH D, B MmEREI
EBER (EBV encoded RNA) Btk V v A EMIE DR
WA 6%, HAARTEARIOHAD L. A4 AEHEY
> 73 ¢ 1k DLBCL, immunoblastic variant 235 %
o teds, BOEHAERICH D, EEED, wbY
2TnEL )24 2 flicsrons,

3. Hodgkin lymphoma (HL)

Y UREICRENICER T 2B TH Y, W
WICirFs s 2, AL U CIERSEIME Y > o SBRigf

Yied C9Ph Bien €3
OGN
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, P HL 2SS D, HHMWHLICIE E 5 ) o8
fj?fé—i’f % lymphocyte rich (LR), #EHiE{LIE nodular
sclerosis (NS), W& &# f2 % mixed cellularity (MC),
U v BRI A B lymphocyte depleted (LD) 23% 3,
FEE L EHE O IO ERIEITENTED,
:ﬂiNM%E?)&MCG?ﬁ@@20@i&ﬁm
6’) V—2 &80T A, MR, FEcIER IR

EAIE (Hodgkin #E) 238 tkicA s, X

ilj\’i“ @E\Zf‘ 4 ‘) v /\f‘i’@ﬂf‘ﬁaféﬁ#%ég{?ﬁ ) é’L%
u;b%ﬁ%#t#era?fﬁnﬂmmeib
CD423150~200 2B [Bl{E L ¢ S BE I RIEERR
v, FEAEDIEAIZIMCOLDTH D, NSHHE
Ranz, =4 ABHEHL OIS T DML EBV
B © H O, Hodgkin#ll Jg 1 LMP1 (latent mem-
brane protein 1) & EBER ##Bl 7 2,

FRERIC B U 2Rt ) v SRR
methotrexate B Y o SETRME BT, HL I
L7 ) oSSR 6T B, T Al
Reed-Sternberg fiflg & 9 % 213 /N D EBER B
MM REIC A BN, 205 CD20+, CD15—
DT &%, HL-like feature ZDERICHEITN S,
I A XBHHEY v oRSETIEAD G,

4. plasmablastic lymphoma

TEEMINE & IZEH U AR L2 b 6, BRI
immunoblast 12 B M3 & AMEICHESRT 2 U >
JETH Y, O HET2Y (R2). REREGT
¥ CD138, CD38, Vs38¢c, IRF4/MUMI B, CD45
CD20, PAX5 KA‘fi T, CD30, EMA X ESEE I
THh5. EBVRFIE2frEETHhh, HHV-813H
WEETHh B, Géﬁ &AL HIVIBHEE I U FIEY T,
i BEHE TR THTH 2. OBELSOREH D b
0, SlEE L 79T b IR0 &I FIE L 72 5EF] 23
Hotz, T, B X > CRWEMIOME L 336
HLTWw3XIAZZEALHD, REREL
EBER D i situ hybridization (ISH) 3B TH 5,

5. primary effusion lymphoma (PEL)

Mk, BEZK, DEEKZR EICFEET 2 HHV-SEDED
CD20 Bt DM Y v ETH 510, EHEEILIEE %
DL 6w, WESKERE~NDRBERE2D 3
(B3). F7z, WITKE, HAE, Ik cERES
ELTHENZSDXH D, TN s extracavitary
PEL & LTk, EEA L HIVIBHEBERESE S
DHRFEFE L, F¥H3 Kaposi AER &HEL T 3,
TEEE 220912 13 KB @) immunoblast B§7%» &, anaplastic



B2 plasmablastic ymphoma  #AERMEL immunoblast ROMUIFES X b (1), CD20EM®), CDI3SBHE {0,

EBERV-ISHECIBIES /T A 280 5 (d).

A 25 " s s : e 2 " P 5 T ST ; e X i &
‘B3 PEL extracavitary PEL OMML o @ WA ROUFRBINIEO U £ A MMM A S, BEIRTE L, —{fCLedil)
RICHA B, AL RTIHIIC LB, b RERETRINS OFIIEOMKAIC HHV-8 LANAL OBHES 7 F 498 5415,

i
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B4 large B-cell lymphoma arising in HHV8-associated multicentric Castleman disease a, b ¢ HE 44T Castle-
man 7 W By 2 BB U A 8duiis plasmablastic RIEER b2 U o3 ifilE0 B TE03S &1s, ¢, d LANAL D58
Pl TIE, U 2 JERIIES LANALRSH:CH D, LANAL RS U S Bsa S WL IR 5> Tw B,

large cellkf, plasmablasticRTEF ceTH 3,
KBTI, TR E RgAMEE b D, I8
Pt Tl HAV-8 LANALE It dh b, HHV-8
EHED S O 1d PEL O #IEEIC X640 v, CDI3S,
CD45, CD45RO (UCHL-1), CD30, EMA, EBER
LI LIEEE, CD20, CD79, CD19, BCL-6lEE
Wch s, hoUrEE i HEYV-8BETH 55T
KHl &, £, HBRT 2 HHV-8 IR L 2 45k
Castleman Ji§ (multicentric Castleman disease : MCD)
AT Y v EE X, MCDOFROHEME L, PEL
PHHE cleM, AZFEHL Tt TtE 3,
6. large B-cell lymphoma arising in HHV-8 as-
sociated multicentric Castleman disease

(MCD) [=HHV-8 positive plasmablastic lym-

phoma, microlymphoma]
HEV-8IC L7 MCD &M T2 Y RETH
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h, HAV-8 LANAIL, vIL-6, clgM, A #BHETH
3 (FE4). CD20, CD79, CDI138, EBERZEH®D
FEGID %, HIVESEBEREEREICO AT L,
Kaposi BES BRI 234 >, HHV-8IcB# L & MCD
HEMFL T B8R D 55, HHV-8 LANAL
clgM, ABHEofllEsy — MRICEAEL Cw s Ed
Ao EMBERCIOY vy ERES, LED
PEL &1 PEL 2% clgM, AZFEREL ToZwi, PEL
B EBV SR L Cu s I CK»sTcE S, I
RO FYE T 5 EBV B D plasmablastic lym-
phoma i HHV-8[&lEcoH h, Bk zBEETHD L
PEEINV,

7. 20O T4 XBEBY L NEE L TEEOEY

HD

WHO S ATz o4 XBEY v B0

& LT, MALT lymphoma, peripheral T and NK-
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Diffuse
28y | Hodgkin _| CD20 | Large cell
HROWE Tl @Rl 743 Tl MIB1 B Q0% T
mycBERE L
Starry sky”
Medium sized cell**
P CD10+, BCL6 +, BCL2~
MIB1 BB 90%LLE
myc RS V)
CD138+, CD38+, EBV+ —b)
HHV-8 '
—>! LANA1 -
Ccb20 =353 CD3+
- S—
Y B
o o 7 AV DA
HHV-8 T
B L ANA1
BBk
MCD &L
clgM+, A+
5| Hodgkin #i8 (CD30+, CD15+, EBER)|

E5 T4 XEEYCREBHROLHOIO-F v~ CDHBHEOES, BL, DLBCLOEMMSETSHS, =4 XM
3 BL Cid starry sky #9 L BHEBECIR R (7)), HIOKRE &b ABMIRASEE 5 Z L 53% » (*%). BEMICBLEL

THMITZ% (TH, CDI0, BCL6, BCL2, MIBI & #g

B0 L mye DFRENOMREMNBL E LTHFB LA, BLI

SHET B, CD20EEMEOEM T HHV-8, EBV OBE 21T\, HEV-8[BH: ¢ dH4Lid PEL A large B-cell lymphoma aris-

ing in HHV-8-associated MCD D XL S o pHid N3,
PEL L #EMATH 5. PEL LU Mk 2 b,

B HEV-8 M MCD e &PF L, clgM, ABETH %508
B BRI R TS 5 HHV-8 M Y >~ <JEI3 extra-

cavitary PEL 48192, CD20f&M:, CD1387%4 v L CD38BE:, EBV IR, HHV-8K&{: T plasmablastic %ER b-o Y

v 281X plasmablastic lymphoma 243815 %, HL & CD3
b,

cell lymphoma, polymorphic lymphoid proliferations ’
resembling PTLD (post- transplant lymphoprolifera-
tive disease) 2P T3, SHOMHNTRRE2HED
SEFlICINZ, SREEWEOENBS -, £, B
ATIEEA T #HBEESIIRE Y > & adult T-cell leu-
kemia/lymphoma (ATL) ¢ &8t L =8 H o N T
5, '

0. T4 XEEY > NEORE

sHEEO7e—F v — P EB5IART. =4 X
WY VSRR EOBEREIC LT L IRIEIN R GE L B
bOWH e 6THEATS. BL, DLBCLOEIZE
¢, CD20, CD10, BCL6, BCL2, MIBl D $hjg i

0Fatk, CD15MME, EBV B0 Hodgkin fIFEASZRIOROF L

Bl myc DB THEEEEISNEATH S, 24X
B3 Y o /%13 BLOBIESE DT, EMEEHE
®RU, myc DEETFEEREBEL TR 2 EBEE
TH 5, WAL DLBCLOMEG® & 2 M
DLBCL:TRETH LY, BLZEDLEBZ&EBHD,
ERE, myc DBETHEBROBRMBL E—HL
T30 THILUE, BLEZEITRETHS, T,
HADBLIZ LA XBE#O D TH EBVEEDO L D
%>, BL & DR ERE & 7 2 DLBCL, centro-
blastic variantiZ X EBVEEHEDO b D L EEO b DR
5, CD20MGHY v ETLEID S % »iEENIZ EBV
F&fE DLBCL, immunoblastic variant T& b, A
BEEOY VAREBREBLAEZOFEETHS, 4R
B CD20 B BHIIEMEY » 3B LIFL 3R
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ET B, 9 LERITIE HHV-8, EBV OB E
Behsn, oA ABFICTHIET S HL G HARTIIHE
R b oo, BiREsns, CD0BE CDI5FBE,
EBV [ Hodgkin MM ORDF L 3.

FhHW

HAIBT 214 ABE, &L HVEREERD
B, o XBE Y 2 oSIROREFIE b iR i1y
MLTWE, A RCHFT 2 BEEE L LT Ka
posi IO B A3E 2%, Kaposi A E 13 R 800 2
W& L, BTl LANAL Q5@ tan B2 ok
BT ENIEEEL R, T, YvoSEiRs s
TEIT L) BB ELREEEA, BRICHET 6]
W&, A, R L EANZ RIER AR, mye
OBE TR 2 £, WHEERIC & T Sk
bOTHY, ZH) LIEMEESIHELL LT,
AARDFEFICR T2 8B L Z0EEE PO I LT
B BEAIIZRBEIC D 5 BKREBIC S L Ty
7ol E, HM L 4 ORI O TEELRa XAV
Bukifni, BIcMEE o7 BL & DLBCL O
MTciE, RN E fERE, BETHREORRE
WIEEE U /i3 % R s s, 29 L7ERNTI
aggressive RRGB%Z L o7 b DML wHa X b
2, FROERCEL T COEELERHE o, &
#, BL & DLBCL D#ERIICBE LTk WHO L 8 %4
RO RN AR S23H - ek, WHODHED
EHCEHEa vy MR LD, EERHLE. #40
METNAEO 1 WHO I 4 0ES 5 12 b [
BEh, HERLaAVEFERLELOE, KB
AR INDaX Y I EERELIZLOTHD, H
BIC @B T 25D EEL TS, HEMITHD
HHV-S8BHE Y » RIE T, BENBEIERMESE D,
Kaposi AIES OO H M2 L3k L, BELERE
%%, A XEEY VREDORBWHIC S s, FRK
26 Doy R ERINR BB EAERTRTH 5 5
EWRFALI G, ¥, SEOWEHZEHOa YR
RIS, SETOARD A XPY > S BIER 2
BETL, BErOREL 2179 KEIRL sz, 58
WA BTHA S 4 ZPEY v EDOBEKO T
ELLTZORFEEZHAL T ARLZTINREEVTD
5.

HEE  RIEBIRR 2 I EE @RI A AN
FHFAREE THIVEEC AT 2 Y v EFEfaR
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HT- DR L IBBHENET 0 AT 7= RS L7
WIEONEH ) (FEREE MG, WMESEE FY
W, H22-x= A4 A-—-002) itk hfrbhx L%,
F 7o, —IBOEMO BRI 4 S EE R RIS R
FEH THIV B U DM Y v oS IC B 5 2 S PR
FRRE ) (FACPI5E BRRERES, #roeaiEE BH
B, 2118104) K k> THbh g L BEBICEES
BB L T Wi w i TEo st Al s L
ETET. ()

[ RIS (AR LA XEHEL v ¥ —), L
B (BSERBEARS KIREER e v & — BYENERD,
HEl R (B EBEETR Y v ¥~k R
B, HakERL (Ea7 EERERPE R v & — AT B
BB ETEE), MEGEE (LEET (DA - B
<k v & —E BARBREED, MR B (BARE
BlR2ES BEAILREE RERES), BN (E 57
RETFETT R R .
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