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HAART

UNAIDS Joint United Nations Programme on HIV/AIDS

, HIV-

HIV-

HIV- ,

HAART : Highly active antiretroviral therapy HIV-

HIV-

AIDS AIDS-related non-Hodgkin lymphoma, ARNHL

AIDS HIV-

ARNHL Int J Hematol : ,

HIV- ARNHL

ARNHL

ARNHL

ARNHL

HAART

ARNHL HIV-

ARNHL HIV-

ARNHL
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ARNHL Burkitt’s lymphoma,

acquired immunodeficiency syndrome

human immunodeficiency virus

di use large B-cell lymphoma DLBCL immunoblastic lym-

HAART

ARNHL CD

AIDS ARNHL

HIV British HIV Association HIV

Associated Malignancies National Cancer Institute

AIDS-Related Lymphoma Treatment

National Comprehensive Cancer Network Non Hodjkin’s

Lymphoma ARNHL HIV

ARNHL HIV

CD CD L AIDS
CD

NHL HIV

ARNHL HIV

B B

EB human herpes virus HHV

HIV IL- IL- sCD phoma primary e usion lymphoma

sCD sCD sCD B DLBCL Burkitt’s lymphoma

HIV

CD L AIDS

immunoblastic

lymphoma x di use large B-cell lymphoma x

ARNHL HIV

immunoblastic lymphoma B

CD . .
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ARNHL

NHL CBC

sIL- R

HBV HCV HBsAg HBsAb
HBcAb

HBV-DNA

CT PCP MAC

MRI

FDG-PET

ARNHL

ARNHL

HIV CD

HIV-RNA

IgG

CMV-Ag

Ga PCP MAC

CMV

Extranodal marginal zone B-cell-lymphoma of mucosa-

gold-standard-

Lyphomas also

occurring in immunocompetent patients

Burkitt lymphoma

Classical

With plasmacytoid di erentiation

Atypical

Di use large B-cell lymphoma

Centroblastic

Immunoblastic

associated lymphoid tissue type ; MALT lymphoma

(rare)

Perpheral T-cell lymphoma (rare)

Classical Hodgkin lymphoma

HIV

Lymphomas occurring more specifically in HIV

patients

Primary e usion lymphoma

Plasmablastic lymphoma of the oral cavity

Lymphomas

also occurring in immunodeficiency states

Polymorphic B-cell lymphoma (PTLD-like)

HIV

Di use large B-cell lymphoma DLBCL

CHOP CDE, EPOCH B

r HAART HIV

CHOP, R-CHOP

therapy

Rituximab CD L

A

ARNHL CD L HAART B

Stage or PS AIDS HAART

LDH Highly active C

antiretroviral therapy HAART

IPI CD

HAART HAART ARNHL

IPI
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: III
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IPI

IPI

: vs. ;

vs. ;

vs. ; PS vs. ;

LDH vs.

Low risk

Low-intermediate risk

High-intermediate risk

High risk

Ann-Arbor

CD Bone
No. of Prior Karnofsky Extranodal Survival

Treatment counts Marrow- CR Ref.
Patients AIDS PS Disease (mo)

(cells/ L) Positive

m-BACOD NR

COMET-A NR

CHOP

Low dose
m-BACOD

Infusional
CDE

CR

HIV

HIV

AIDS clinical trial team ACTG

HAART m-BACOD standard

dose

CHOP

Ratner stavudine d T lamivudine TC

indinavir IDV HAART CHOP

low-dose standard dose

CR standard-dose low-dose

grade low-

HIV m-BACODIPI

ACTG

Standard
Low Dose P Value

Dose

No. of
Patients

CR NS

Median
NS

survival (mo)

Grade
toxicity

/ L

NS
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Median Long term
No. of Median CD CR Antiretroviral

Treatment survival survival Ref.
Patients counts (cells/ L) ( ) therapy

(mo) (mo)

Pre HAART ddI
infusional CDE

Post HAART HAART

Low dose
Not d T TC

CHOP
Standard Not available IDV
dose available

Not HAART
EPOCH

reached Suspension

Not
infusional CDE with rituximab HAART

reached

dose G-CSF standard-dose CR

HAART HIV

ddI

HAART CHOP HAART CR

HAART HAART

The German ARL study group IPI Little etoposide, predni-

CHOP HAART sone, vincristine, cyclophosphamide doxorubicin

HAART EPOCH

HAART CHOP

CR disease-free

The AIDS Malignancy Consortium HAART HAART

CHOP CD L

CHOP CR CHOP L

HAART CD

grade

Infusional Therapy d T TC

Sparano cyclophosphamide, doxorubicin etopo-

side infusional IDE

CD PS

CDE Dose ajusted EPOCH

HIV
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etoposide, methylprednisolone, high-dose cytarabine, cisplatin

etoposide, cytarabine hyperCVAD cyclophospha-

nelfinavir NFV EPOCH ARL R-CHOP

.

CD L HIV

. CD L

Spina Infusional CDE rituximab

Rituximab HAART G-CSF phaseII

Rituximab B CD CR

Rituximab CHOP

R-CHOP HIV DLBCL

infusion reaction

R-CHOP HAART ARL

HIV CHOP R-CHOP ESHAP

R-CHOP

P .

CD L CD

L rituximab

KrishnanRituximab
ARL a progression-free survival

R-CHOP (n ) CHOP (n )
CI

.
CR

PR Burkitt’s lymphoma BL

Stable

HIV BL CODOX-
Progression

M IVAC hyperCVAD
Death

DLBCL gold-standard-therapy
(treatment-related *
infection) B

HAART B

HIV-BL HIV-NHL

HIV BL CODOX-M IVAC cyclophos-

phamide, vincristine, doxorubicin, methotrexate/ifosfamide,

mide, vincristine, doxorubicin, dexamethasone, methotrexate,

cytarabine HIV

CODOX-M MTX

. g m .

g m rituximab-EPOCH

R-CHOP
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BL HAART

DLBCL HAART

B

Small noncleaved cell lymphoma, HAART

HIV

zidovudine ZVD

efavirenz

EFV nevirapine NVP cyto-

chromes P - A CYP A

CYP A

CYP A ritonavir

RTV IDV amprenavir APV nelfinavir NFV

Primary e usion lymphoma Plasmablastic lymphoma saqunavir SQV

Primary e usion lymphoma PEL ARNHL
HIV

HHV EBV

HIV

PEL solid PEL

di use large B-cell lymphoma
DLBCL

Rituximab Full dose CHOP HIV

ST PCP
Plasmablastic lymphoma EBV

CD L Day WBC L
HIV NHL

Day WBC L G-

CSF CFPM Day
CD WBC L

HAART CHOP

HAART HIV day CD

L WBC

L CFPMDLBCL

GCSFBL

d T TC NFV EPOCHHAART HAART HIV-RNA

Day CFPM Daycopies ml CD

TPN CAZ AMKCR
EPOCH

Day GCSF
CR HAART

Highly active antiretroviral therapy HAART
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Fosamprenavir

Emtricitabine

CYP A
VCR

ADM

CYP A

CYP A

CYP A

CYP B
CYP A

VCR VP CPA PSL
CYP A

CYP CYP CYP A

Abacavir

Tenofovir

Tenofovir

Lamivudine

Zidovudine VP AZT
* : :

Stavudine : in vitro d T

Didanosine
:

Efavirenz CYP A
CYP A CYP A

Nevirapin CYP A CYP A
CYP B

: * : *

Atazanavir CYP A
CYP A UGT CYP A

Ritonavir
VP CYP A

Lopinavir r

CYP A CYP A
CYP A

: *

Nelfinavir
CYP A CYP A

*

* CYP A

* CYP A

:

Cyclophosphamaide
Vincristine Etoposide Doxorubicin Prednisolone

EPOCH lopinavir RTV HAART CYP A EPOCH

vincristine

CYP A EFV HIV-RNA

indinavir HAART cyclophosphamide

. R-

CHOP ZDV RTV

HAART

HIV Vincristine cytochromes
P - A CYP A

HIV Cyclophosphamide CYP B

ARNHL

Doxorubicin NADPH
aldo-ketoreductase

microsomalglycosidase
ARNHL HAART

EtoposideARNHL

CYP A AZT

Prednisone CYP AHIV RTV

HIV

AUC AUC
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VCR VP CPA ADM PSLCYP B
CYP A

CYP CYP A CYP CYP A

Ganciclovir
* : : : :

Foscarnet

Clarithromycin
CYP A CYP A CYP A

Azithromycin
CYP A CYP A

Ethambutol
:

Rifabutin
CYP A CYP A CYP A

Fluconazole
CYP A CYP A CYP A

Voriconazole CYP A
CYP A CYP A

:

AmphotericinB K
:

AmphotericinB
K

Liposomal
:

*

:

Cyclophosphamaide Doxorubicin
Vincristine Etoposide Prednisolone

PCP ST ST

CD L

MAC CD L HIV

CD L

ST ST

IgG

CMV

HIV

A B

Abacavir lamivudine Efavirenz

Tenofovir emtricitabine Fosamprenavir

Didanosine lamivudine Nelfinavir

Stavudine lamivudine

HAART

ARNHL

HAART

HIV

ARNHL CD L

AIDS

HIV

PET scan

AIDS

ARNHL NHL HIV

NHL HIV

CT
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macrophage colony-stimulating factor. National Institute

: ,

.
A

lymphoma among people with AIDS : Incidence, presen-

tation and public health burden. Int J Cancer :
B

,

.

lymphoma. Blood : ,C

. Levine AM, Seneviratne L, Espina BM, et al. Evolving

characteristics of AIDS-related lymphoma. Blood :

,

. Mbulaiteye SM, Biggar RJ, Goedert JJ et al. Immune de-

ficiency and risk for malignancy among persons with

. Matthews GV, Bower M, Mandalia S, Powles T, Nelson AIDS. J Acquir Immune Defic Syndr : ,

MR, Gazzard BG. Changes in acquired immunodefici- . Straus DJ, Huang J, Testa MA, Levine AM, Kaplan LD.

ency syndrome-related lymphoma since the introduction Prognostic factors in the treatment of human immuno-

of highly active antiretroviral therapy. Blood : deficiency virus-associated non-Hodgkin’s lymphoma :

,

. Carbone A. Emerging pathways in the development of dose versus standard-dose m-BACOD plus granulocyte-

AIDS-related lymphomas. Lancet Oncol : ,

. Grulich AE, Wan X, Law MG, et al. B cell stimulation of Allergy and Infectious Diseases. J Clin Oncol :

and prolonged immune deficiency are risk factors for , .

non-Hodgkin’s lymphoma in people with AIDS. AIDS . Antinori A, Cingolani A, Alba L, et al. Better response to

++ , ,**3

+.,

+. +-- +.* ,***

.

1- 0./

0/* +331

/

2* 2 ,* +33,

0

30

.*2. .*3* ,***

1

+ -, /,1 /-- ,**-

2

30 ,1-*

,1-. ,***

,

. ,, 3 ,**-

- +0

-0*+ -0*0 +332

3

++1 .-

0



� � � �

�

� � � �

�
� � �

�	
 �	�
 ���� ���� ���
�������� !"#
$%&'( )*+,- . /
01234565786 96 :;
<=

� �

�

�

�

�
�

�
�

�

� �

�

�

�
�

�

�

�

�

�

A Ajisawa : Guideline : Treatment of AIDS-related Non-Hodgkin’s Lymphomaet al

Neville P, Ziegler J, Volberding PA. AIDS-associated non-

treatment with combined cyclophosphamide, doxorubicin,

lymphomas responding to highly active antiretroviral ther-

Hodgkin’s lymphoma in San Francisco. JAMA :

human immunodeficiency virus-related non-Hodgkin lym-

Valentine ES. Infusional cyclophosphamide, doxorubicin,

Ambinder RF, Henry DH, Manalo J, Li T, Von Roenn

JH. Phase II Trial of Infusional Cyclophosphamide, Dox-

orubicin, and Etoposide in Patients With HIV-Associated

associated non-Hodgkin’s lymphoma in combination with

HAART d T TC NFV

chemotherapy and prolonged survival in AIDS-related retroviral therapy. Blood : ,

lymphomas responding to highly active antiretroviral . Weiss R, Mitrou P, Arasteh K et al. Acquired immu-

therapy. AIDS : , nodeficiency syndromerelated lymphoma : simultaneous

. Sparano JA, Wiernik PH, Strack M, Leaf A, Becker N,

vincristine, and prednisone chemotherapy and highly

and etoposide in human immunodeficiency virus- and hu- active antiretroviral therapy is safe and improves survival

man T-cell leukemia virus type I-related non-Hodgkin’s results of the German Multicenter Trial. Cancer :

lymphoma : a highly active regimen. J Clin Oncol : , .

, . Antinori A, Cingolani A, Alba L et al. Better response to

. Gill PS, Levine AM, Krailo M, Rarick MU, Loureiro C, chemotherapy and prolonged survival in AIDS-related

Deyton L, Meyer P, Rasheed S. AIDS-related malignant

lymphoma : results of prospective treatment trials. J Clin apy. AIDS : , .

Oncol : , . Navarro JT, Ribera JM, Oriol A et al. Influence of highly

. Kaplan LD, Abrams DI, Feigal E, McGrath M, Kahn J, active anti-retroviral therapy on response to treatment

and survival in patients with acquired immunodeficiency

syndrome-related non-Hodgkin’s lymphoma treated with

, cyclophosphamide, hydroxydoxorubicin, vincristine and

. Kaplan LD, Kahn JO, Crowe S, Northfelt D, Neville P, prednisone. Br J Haematol : , .

Grossberg H, Abrams DI, Tracey J, Mills J, Volberding . Sparano JA, Lee S, Chen MG, Nazeer T, Einzig A,

PA. Clinical and virologic e ects of recombinant human

granulocyte-macrophage colony-stimulating factor in pa-

tients receiving chemotherapy for human immunodefici-

ency virus-associated non-Hodgkin’s lymphoma : results Non-Hodgkin’s Lymphoma : An Eastern Cooperative

of a randomized trial. J Clin Oncol : , Oncology Group Trial (E ). J Clin Oncol :

. Levine AM, Wernz JC, Kaplan L, et al. Low dose chem- ,

otherapy with central nervous system prophylaxis and . Little RF, Pittaluga S, Grant N, Steinberg SM, Kavlick

zidovudine maintenance in AIDS-related lymphoma : A MF, Mitsuya H, Franchini G, Gutierrez M, Ra eld M,

prospective multi-institutional trial. JAMA : , Ja e ES, Shearer G, Yarchoan R, Wilson WH. Highly

e ective treatment of acquired immunodeficiency syn-

. Kaplan LD, Straus DJ, Testa MA, et al. Low-dose com- drome-related lymphoma with dose-adjusted EPOCH :

pared with standard-dose m-BACOD chemotherapy for impact of antiretroviral therapy suspension and tumor

non-Hodgkin’s lymphoma associated with human immu- biology. Blood ; : ,

nodeficiency virus infection. National Institute of Allergy . Spina M, Jaeger U, Sparano JA et al. Rituximab plus in-

and Infectious Diseases AIDS Clinical Trials Group. N fusional cyclophosphamide, doxorubicin, and etoposide

Engl J Med : , in HIV-associated non-Hodgkin lymphoma : pooled re-

. Ratner L, Lee J, Tang S, et al. Chemotherapy for HIV sults from phase trials. Blood : , .

Epub Nov .

highly active anti-retroviral therapy. J Clin Oncol : . AIDS

,

. Vaccher E, Spina M, di Gennaro G. Concomitant cyclo- dose adjusted EPOCH

phosphamide, doxorubicin and prednisone chemotherapy OS

plus highly active antiretroviral therapy in patients with

. Coi er B, Lepage E, Briere J et al. CHOP chemotherapy

phoma. Cancer : , plus rituximab compared with CHOP alone in elderly

. Besson C, Goubar A, Gabarre J et al. Changes in AIDS- patients with di use large-B-cell lymphoma. N Engl J

related lymphoma since the era of highly active anti- Med : , .

,0+ 1+3

. -

32 ,--3 ,-.. ,**+

+3

+/ +.2- +.3+ ,**+

+*

+*0

2+ +/0* +/02 ,**0

,2+* ,2+/ +33- ,*

++

+/ +.2- +.3+ ,**+

/ +-,, +-,2 +321 ,+

+,

1,. +323

+- ++, 3*3 3+/ ,**+

,,

#

3 3,3 3.* +33+ +.3. ,, +.3+

+. +/** ,**.

,-

#

,00 2. 22 #

+33+ #

+/

+/ +*+ .0/- .0/3 ,**-

,.

--0 +0.+ +0.2 +331

+0 - , +*/ +23+ +231 ,**/

,**. +2

+3 ,/

,+1+ ,+12 ,**+

+1 ,+

*+ 2 ,**1

,0 $

3+ +// +0- ,**+

+2 #

-.0 ,-/ ,., ,**,

++2 ..



�

� �

�

�

�

�

�

�

�
�

�

� �

�

�

�

� �

The Journal of AIDS Research Vol. No.

Burkitt lymphoma/leukemia. Cancer : , .

nancies consortium trial . Blood : , .
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Am J Hematol : , . . von Moltke LL, Greenblatt DJ, Grassi JM, Granda BW,

. Duan SX, Fogelman SM, Daily JP, Harmatz JS, Shader

active antiretroviral therapy strongly predicts outcome in RI. Protease inhibitors as inhibitors of human cyto-

patients with AIDS-related lymphoma. AIDS : chromes P : high risk associated with ritonavir. J Clin

, Pharmacol : ,

. Gill PS, Rarick MU, Brynes RL, Causey D, Levine AM. . Williams GC, Sinko PJ. Oral absorption of the HIV pro-
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DA EPOCH

HAART

HAART

ARNHL d T TC NFV dose ad-

justed EPOCH

ARNHL

HAART EPOCH

AIDS

HAART d T TC NFV

dose adjusted EPOCH

#

,-**** 2-* ,/***** ,*+ +,2 +22,

,0 0*3 0+0

+332

11 ,3+ ,3/ ,**. /*

.1

+1 +/,+ ./*

+/,3 ,**- -2 +*0 +++ +332

.2 /+

+*1 /*, /*/ +321 -3 ,++ ,-2 +333

.3 /, +0

/

./* ++2 +,/ ,**-

,+ *+ 2 ,**1

..

-+ 0- . 0, +0 -,*

# +*

+ + , , - - . .

. -

,**+ ,**0

+ ++

+,* .0

+

+

. -

m

�
�



��� �����	


��
������������


��
��

� �

���

��

�
	� !�"

�

# $ $
# ! " ! "# %&'(�)*+

�! "$
�$ $

�# �
� �# $ # , - ./�01

#
./�0123�456�

78
9: !�"

;<

=>?@

� ABCD� � � �37�E �
F=><G�H =>�I J �/KL MN

�O�P�Q R STU����V�;
�E 	� �WX )*+0+�FYYZ[\./
��]��01<H ��<H �� 37^
H _�` 9:EWab�c[dH ef g
hi<H Bj� �k<Glm;A
Bj37�

! "

�

�

� �
� �

�

�

�

�
�
�
�

�
�
�
�

The Journal of AIDS Research Vol. No.

* ; # ;

CD

CD

L L

N

Stage

Stage

IPI
*

*

CR PR PD PR

CD L

IPI

GradeCD L

GradeHAART

GradeDA EPOCH ARNHL

Grade

#

++ , ,**3

+

.

.

+** +**

. 1

* ,

+ ,

- /

* + - ,

, -

- + +

. / +

+** , +/ . , .
1/ , ,, -0 , 12 +
0* ,. + +**
/* ,

+, . +**

+ ,

, /

+- +*

. .

* -

+,+ .1

+

,

m m

m

m

� �

�

�



�
�

,
�

H
IV
�
�
�

� �

A Ajisawa : Guideline : Treatment of AIDS-related Non-Hodgkin’s Lymphomaet al

+,, .2



� �

The Journal of AIDS Research Vol. No.++ , ,**3

+,- .3



� � � �
� � � �

� �
� � �
� � � �
� � �

� � � � � �
� � � �

� � � �
� � �

� �� �
� �
�

� � �

� � � �
� � � � � � �

� � � � � � � �
�� � � � � � �

� � � �
� � � �

� �
� �

� ��
�

� ��
�

�
� � �

�
� �

� � �

	 
� �
 �

� � � ����
������ � ���  !"

#$%�&'��� '
 #(� ) * +,-�./*0#(�� 1 .2)%
34� 5 � 67 ���� +,� 8� 9 � . #:; . �< =� >
�� ? #=@ABC1D ��AC# . E�F GHI GHI2)E�J4
K ? # . (�9� LMNO PQR STG U�2)% 9 E V
BWXY# Z.[ \ �'��� � � . >� �@] E+@^=9 ]_
`"a �#. . ��� �b c����� � U� F �

. +,#(� .< d e fC
g F hijklmnM �@] + >.� . +,
opqorps CmWtqouvwYm g F

opqorpsxy# 7� +&)% zBpCi{jLM |}�~�Ci{j
� LM �vM�oYm pWt�N
�M���M M �LriuvM|}���WiuvL

7� +&)% � M(�9�~��LM

#$%�&'��� ��. '
 . vjoqAi�jmC � #� �
��#(� �� # |�E !"
 �
 ��&��� � . >)[
� E���� � � +@ �������|� �#� � �+,

��+, �� �� 8��� #�U|@ H=�)� =� !"
 #�
(�9� # pMO (�9�� . D 'G � E���^ � � U 0���
8� 3-3ou�rB�{ �. &� : � p �  � U� -�. . d:*0
M¡¢).£ �¤ #(�.# ou�rB�{ �� E�@ ¥�� � d:%CzpY¦
§¨39 >� ©�.F G|ª«�� MO*¬)34 #(�
g F g F

� # AMLzi­m 7�
ij®�pM 6 )34�¯ b_ ^� _ �° #��

� # zp ��
M±{jLM 7� ij®�pM lC�­m

E�@ �b^� _ �²³�.# ´mAMLzi­m�µ �. F
Eij®�pMG�µ E =� E ¶+�µ #(� ¶ �AMLzi­m)

#$% &'��� / #(� µ·���
#� (�9� ¸. � & % �M�± �¹)�,# º �|� µ·�M�±

» +%.� +9 #� ¼ '���½*# =� �M�± #

� �

� �� � ��

�	 
�� 
� � �� � � �
�� ��� 
� � �

�� �� �� �� ! " #
" � $ %& �	 ' �( �) *+ �	 , -

! . /0�� 1
2 ! 34� 5678 9�  # :

;<= > ? ��� @A - B �	 C D
EF G+ H I JK L"  /


� G+ , /M N� 	O PQR
S 0 / B - TU

S 0 /
V D �

� � �
� WX

� VYZ[\ D �

]^_ �� �� `a
��! b = `a cd e � � ]^_ � f -

d d g hi j_ �� klm = `a n � o
p� �	 q ' p! r + � � 
s

� t� u j vg 2g wx y  z�
' b # b � " {  ��! |}

~ � b ���� �� ]
- /0�� ��

S 0 / S 0 /
YZ[\ V

P � ] D v� D �6

V [\
H v� D `a �� /

��0 0 �TU � O � " ��

# � � 

��" = �� # =�� s � � " �

� 0 D � j �� 
s �

�� B

�
� �

� �

� �
� �

����	
��

�

�������� ���������
���

�� !"�#�$ %&�$ '()*�
 (�+,"
 �

-.

/��01234��56789:

�
�

�
�

� �

�
�
�

�

� �

A Ajisawa : Guideline : Treatment of AIDS-related Non-Hodgkin’s Lymphomaet al

AIDS
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X AaDO HAART

CT Ga CD L

PJ MAC
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mg kg mg

mg mg

mg

mg kg

AIDS CMV AIDS
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MRI

CMV

CMV

Pyrimethamine mg loading mg sulfa- mg kg

diazine g mg

Pyrimethamine mg loading mg

mg mg

Pyrimethamine CMV
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Pneumocystis jiroveci
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ABV adriamycin, bleomycin and vincristine or vinblastine

FCZ mg
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HAART

AIDS
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