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Key Clinical Message

Few reports have described the coincidence of chronic lymphocytic leukemia
(CLL) and HIV. We administered bendamustine to an HIV-positive refractory
CLL patient and obtained a significant objective response. Our results indicate
that bendamustine can be used in HIV-infected CLL patients. We also reviewed
12 cases of CLL with HIV infection.
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Introduction

Chronic lymphocytic leukemia (CLL) is the most com-
mon form of adult leukemia in the Western world [1].
Fludarabine has been reported to produce higher response
rates in CLL, but not to affect overall survival [2]. Fur-
thermore, patients with CLL refractory to fludarabine
have very poor outcomes [3]. Therefore, salvage treat-
ment against advanced refractory CLL is required. Benda-
mustine is an alternative agent with both alkylating and
purine analog activities and is associated with a high rate
of remission of CLL [4]. The most commonly observed
toxicities with bendamustine are myelosuppression and
infections, including opportunistic infections such as
cytomegalovirus [4]. As patients with CLL tend to be
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chronic

lymphocytic leukemia, HIV, small lymphocytic

highly immunosuppressed and prone to infection [5], the
recommended dose of bendamustine for CLL is lower
and the interval between sessions is longer than for non-
Hodgkin’s lymphoma [6].

Because of the advent of antiretroviral treatment (ART),
the spectrum of morbidity and mortality of HIV-infected
patients has improved dramatically. However, the risk of
non-AIDS-defining malignancies in an HIV-infected pop-
ulation, including Hodgkin’s lymphoma and some types
of carcinoma [7], remains higher than that in the general
population. Although CLL is a non-AIDS-defining
malignancy and is common in Western countries, few
reports have described cases of HIV concurrent with CLL
in detail [8-18]. Given that CLL patients are often
immunocompromised and bendamustine has potent
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myelosuppressive activity, bendamustine treatment of CLL
patients with concurrent HIV infection is associated with
a higher risk of life-threatening opportunistic infections.
We successfully administered bendamustine to a CLL
patient with HIV infection and achieved significant clinical
control of both diseases without occurrence of lethal infec-
tions.

Case Report

A 61-year-old heterosexual male developed anemia in
December 2005. The patient’s cervical, axillary, and
inguinal lymph nodes were swollen in February 2006. The
patient’s white blood cell (WBC) count was 5.3 x 10°/L
(71.0% lymphocytes), the hemoglobin level was 52 g/L,
and the platelet count was 123 x 10°/L. A cervical lymph
node biopsy revealed atypical lymphocyte infiltration,
including a CD5+, CD1lct, CD19+, CD23+, and IgK-
positive phenotype on immunological staining and flow
cytometry. CD20 was slightly positive. G-banding analysis
showed normal karyotypes (46, XY). Bone marrow (BM)
infiltration was demonstrated by aspiration biopsy and
the tumor cells were CD38+ phenotype. Fluorescent
in situ hybridization using a chromosome 12 alpha-cen-
tromeric probe (D12Z3) did not detect trisomy 12. The
patient was diagnosed with B-CLL (Rai III, Binet C),
accompanied by Coombs-positive hemolytic anemia, lym-
phocytosis, and lymphadenopathy. Fludarabine therapy
was started in March 2006. Rapidly, the anemia improved
and cervical lymphadenopathy shrank. However, anti-
HIV antibodies were detected in April 2006 after one
course of fludarabine infusion (HIV-RNA level
4.6 x 10°copies/mL, CD4+ cells 252/uL), and the patient
was referred to our hospital in May 2006. In September,
the progression of HIV infection (HIV-RNA level
6.1 x 10°copies/mL, CD4+ cells 26/uL) was identified
and ART (LPV/r + 3TC) was started. After four courses
of fludarabine therapy, the anemia improved beyond
10 g/dL. However, he developed systemic lymphadenopa-
thy, night sweats, and fatigue in August 2007. The soluble
interleukin-2 receptor (sIL-2R) level was first estimated as
1640 U/mL in September. On the other hand, HIV was
well controlled (HIV-RNA level<50 copies/mL, CD4" cells
474/uL). In October, one course of fludarabine-therapy
was added but anemia and lymphadenopathy was not
improved. Therefore, two courses of rituximab plus flu-
darabine therapy were administered from November. We
observed the decrease in peripheral lymphocytes and
slight shrinkage of lymphadenopathy, however, anemia
was not improved and sIL2-R level increased to 1980 U/
mL in January 2008. We considered that CLL was refrac-
tory to fludarabine-based therapies. Therefore, eight
courses of rituximab plus cyclophosphamide, doxorubi-

454

N. Shimada et al.

cin, vincristine, and prednisone (R-CHOP) therapy were
administered from January 2008, and subsequently six
courses of rituximab plus cyclophosphamide, vincristine,
and prednisone (R-COP) started from February 2010
using lymphademopathy and anemia symptoms as
indexes. During the courses clinical symptoms were well
controlled and no severe infection was observed.
Although fatigue consisted, lymphadenopathy was
improved and outpatient care became possible. The value
of sIL-2R decreased to 1390 U/mL in February 2011.

In May 2011, the patient complained of constipation, a
sense of abdominal distension, and rapid regrowth of the
systemic lymph nodes. Eastern Cooperative Oncology
Group (ECOG) performance status (PS) was estimated as
1. A physical examination revealed distinct systemic
lymphadenopathy, hepatomegaly, and splenomegaly. He
also felt short of breath and fatigue. The patient’s WBC
count was 12.2 x 10°/L (66.0% lymphocytes; 3.4% atypi-
cal lymphocytes; and CD4+ lymphocytes, 742/uL), the
hemoglobin level was 75 g/L, and the platelet count was
34 x 10°/L. The sIL-2R level was 4370 U/mL. No HIV-
RNA was detected with the real-time polymerase chain
reaction. A BM aspiration revealed a dry tap, whereas a
BM needle biopsy demonstrated hypercellular marrow
with the increase in small lymphocytes (Fig. 1A). Immu-
nohistochemical staining showed that the BM lympho-
cytes were CD5 + /CD20 +, compatible with CLL
(Fig. 1B and C). A systemic computed tomography (CT)
survey detected multiple lymphadenopathies as well as he-
patosplenomegaly. The maximum diameter of the para-
aortic lymph nodes was 8 cm (Fig. 2A).

We diagnosed a relapse of CLL based on the increased
lymphocyte count and sIL-2R level in peripheral blood.
As the patient’s disease was refractory to the previous
chemotherapies, bendamustine was administered at a dose
of 70 mg/m?*/day for 2 days and this was repeated on
days 42-43, 98-99, and 182-183 [19] when he was in
good physical condition after the delayed myeloid recov-
ery plateaued (Fig. 3B), and considering his HIV infec-
tion. The patient’s initial signs and symptoms such as
constipation and abdominal distension improved remark-
ably by day 11. The superficial lymph nodes were well
controlled during hospitalization. Because physical and
hematological status was stable from day 78 to 97, he
could intermittently stay at home in the period. The
diameter of the paraaortic lymph nodes decreased to
5 cm on CT after three bendamustine sessions (Fig. 2B).
While the hepatomegaly
patient’s spleen shrank slightly after each bendamustine
infusion; however, it enlarged to 10 cm below the costal

remained unchanged, the

margin after the fourth course of bendamustine (Fig. 3A).
The patient’s peripheral lymphocyte count decreased rap-
idly after the first bendamustine infusion (Fig. 3A),
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The first hospital day

Bendamustine for CLL in an HIV-infected patient on ART

Day 97

Figure 1. Pathological phenotypes in the bone marrow (BM) before and after bendamustine treatment. BM biopsy was performed on the
hospital admission day (A-C) and on day 97 (D-F). (A) Small lymphocytes proliferated to form marked hypercellular bone marrow. Hematoxylin
and eosin staining (HE) (magnification, x400). (B) CD5 staining. (C) CD20 staining. (D) The number of medium-sized lymphocytes with a severe
atypical phenotype increased. HE staining (magnification, x400). (E) CD5 staining. (F) CD20 staining. Morphological changes in the tumor cells
were observed during bendamustine treatment. CD5 expression disappeared, and CD20 expression became weak.

although the tumor cells in his BM did not change signif-
icantly throughout the chemotherapy (Fig. 1A and D).
After two courses of bendamustine treatment, the mor-
phology of the tumor cells in the BM changed from a
small phenotype before treatment to a medium-sized,
morphologically atypical one. Immunological staining dis-
played CD5- and CD20+ (weak) phenotypes (Fig. 1D F).
The sIL-2R level also decreased to 1770 U/mL (day 123)
by the third bendamustine course, but ultimately
increased to 6840 U/mL (Fig. 3A).

Anemia, thrombocytopenia, neutropenia, and febrile
neutropenia were observed as CTC grade 4 adverse events.
Thus, red blood cell and platelet transfusions were
required during the patient’s hospital stay. However, ane-
mia symptoms such as fatigue and short of breath were
not observed during bendamustine treatment. After the
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fourth course of bendamustine, pancytopenia progressed,
and we stopped bendamustine treatment. During treat-
ment, the patient developed hypercalcemia (11.7 mg/dL,
day 41). Bisphosphonate and elcatonin were given, but
they were terminated because the patient developed prob-
able bisphosphonate-related osteonecrosis of the jaw
(BRONYJ). Performance status became worse (ECOG PS
from 3 to 4) on day 268 and ingestion was impossible on
day 270. He became somnolent on day 272. Subsequently,
the patient’s serum calcium concentration increased rap-
idly and reached 19.1 mg/dL. On day 299, the patient died
of respiratory failure with multiorgan failure. Our patient
survived for 78.5 months after starting fludarabine treat-
ment and for 10.7 months after initiating bendamustine
treatment. The treatment response was evaluated as stable
disease (SD) based on the findings described above [20].
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(A) The second hospital day
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(8) Day 153

Figure 2. Computed tomography (CT) images before and after treatment. (A) Abdominal CT on the second hospital day revealed markedly
swollen paraaortic lymph nodes. The maximum diameter reached 8 cm. (B) All observed lymph nodes shrank after the third course of
bendamustine treatment (day 153). The maximum diameter decreased from 8 cm to 5 cm.

The HIV-RNA level was below the detection limit at
hospitalization under ART consisting of abacavir (ABC)/
lamivudine (3TC) plus lopinavir (LPV)/ritonavir(r). After
the first bendamustine infusion, both the CD4+ cell num-
ber and CD4/CDS8 ratio decreased rapidly. His CD4+ cell
count had been below 100 cells/mm’ since day 60
(Fig. 3C). LPV/r was changed to raltegravir (RAL) on day
61 because of diarrhea. ART was completed on day 274
because oral administration was difficult due to the
BRONJ-related pain of the jaw. Throughout the period of
hospitalization, the HIV-RNA level was below the detec-
tion or quantitative limit (Fig. 3C). Trimethoprim-sulfa-
methoxazole (TMP-SMX) and azithromycin had been
administered for the prevention of Pneumocystis jirovecii
pneumonia and Mycobacterium avium complex infection,
respectively, and no lethal opportunistic infection was
observed. CMV pp65 antigenemia in the sera was also
positive on days 46, 68, and 228, but became negative
within 1 week with careful monitoring.

Discussion

The most important point in this report is the efficacy
and safety of bendamustine treatment for CLL and a con-
current HIV infection treated with ART. Bendamustine
demonstrated a significant antitumor effect using the rec-
ommended dose. In this case, bendamustine treatment
carried a serious risk of infection because of its myelosup-
pressive properties and the patient’s HIV status. However,
potent myelosuppression did not lead to lethal opportu-
nistic infections using prophylaxis for common infections.
Furthermore, no HIV activation was observed using ART.
To our knowledge, this is the first report describing the
clinical course of refractory CLL with HIV infection trea-
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ted with bendamustine alone. Our findings indicate that
bendamustine might be a safe and effective treatment for
severely immunocompromised patients.

Several articles have reported the efficacy of benda-
mustine for refractory CLL. Bergmann et al. [19] dem-
onstrated that the response rate of bendamustine for
relapsed or refractory CLL was 56% (complete remission,
2/16; partial remission, 5/16; and stable disease, 2/16),
and the median overall survival time was 45.6 months.
According to Kath et al. [21], the objective response rate
against advanced, refractory, or relapsed CLL was 75%
(complete remission, 6/20; partial remission, 9/20), and
the median overall survival time was 13.6 months. A
simple comparison of the present case with those studies
was difficult because the protocols were not identical to
that in our case. Considering that those studies were
clinical trials performed under stringent patient eligibility
criteria, the efficacy in the present case was notable. Ben-
damustine palliated physical sufferings such as constipa-
tion and abled the patient to stay at home, even if only
short period. Lack of anemia symptoms during benda-
mustine treatment were probably due to appropriate
transfusion and the rest state by hospitalization. Because
the efficacy of bendamustine led to improvement of his
quality of life as well as life prolongation, we consider
that bendamustine treatment against refractory CLL was
relevant.

A previous study demonstrated that bendamustine
induced apoptosis on peripheral lymphocytes in B-CLL
[22], suggesting that the reducing effect of bendamustine
on the peripheral CLL cells, observed after initial infusion,
was due to apoptosis. On the other hand, the lack of effi-
cacy of bendamustine regarding BM CLL cells may be
attributable to the survival benefit conferred by the
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Figure 3. Clinical course of bendamustine treatment. The horizontal axis in each panel represents hospitalization days. The horizontal bar
indicates the day of bendamustine infusion. { indicates the date of death (day 299). (A) The transition of physical findings (superficial lymph
nodes, liver, and spleen), soluble interleukin-2 receptor, lymphocyte count, and bendamustine infusion are described. (B) Peripheral blood cell
count during the treatment. PC tf. and RCC tf. represent the day of the platelet transfusion and red blood cell transfusion, respectively. (C) The
CD4+ cell count and CD4/CD8 ratio are described. HIV RNA copy numbers are shown beneath the graph.
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microenvironment — the so called “niche” [23] — or to
transformation of tumor cells, as in Richter’s syndrome
[24]. Although confirmation of the former mechanism
was difficult, pathological findings of BM tumor cells
implied the latter mechanism. The observed morphologi-
cal change (i.e., enlargement and heterogeneity of the
tumor cells) suggests transformation to a diffuse large B-
cell lymphoma (DLBCL)-like phenotype. Furthermore,
the loss of CD5 was compatible with the immunological
phenotype of Richter’s syndrome. The CD38 + pheno-
type at diagnosis, a poor prognostic marker of CLL,
might also have some effects on the disease progression.

Autoimmune hemolytic anemia (AIHA) with CLL [25]
and thrombocytopenia due to HIV infection [26] might
have contributed to the severe anemia and thrombocyto-
penia in this case, but the laboratory findings and the
control of HIV infection do not support this possibility.
Bendamustine is thought to be metabolized by CYP1A2
[27], and its blood concentration is unlikely to be affected
by the co-use of LPV/r, a potent CYP3A4 inhibitor [28];
thus, we can exclude the possibility of bendamustine
overdosage. Bendamustine also caused the decrease in the
CD4+ cell counts and CD4/8 ratio, as has been reported
elsewhere [21]. CLL and HIV likely contributed to the
abnormalities in the T-cell subset [5, 29]; however, the
patient’s immunosuppression was managed using prophy-
laxis for P. jirovecii pneumonia, M. avium complex infec-
tion, and viral and fungal infections.

The co-occurrence of CLL/small lymphocytic lym-
phoma (SLL) and HIV is rare. Although several studies
have described CLL/SLL with HIV infection (Table 1),
most are exploratory and/or epidemiological surveys of
AIDS-related lymphoma [8, 10, 11, 14, 16]. Case number
11 in Table 1 is most likely adult T-cell leukemia because

Table 1. HIV-positive CLL/SLL; review of the literature.

N. Shimada et al.

of the monoclonal integration of human T-lymphotropic
virus type 1 DNA in peripheral white blood cells. One
reason for the rarity of CLL and HIV co-occurrence is
the difference in the typical affected age. CLL is frequently
observed in elderly populations, but most HIV carriers
and AIDS patients are of reproductive age [13]. In addi-
tion, few reports describe the treatments used (Table 1).
Only two reports have described treatment of B-CLL with
HIV infection [13, 15]. Cole et al. [15] reported four
cases of CLL with HIV infection. Of those, case number 2
in Table 1 received treatment for untreated CLL using
bendamustine with rituximab plus ART. The authors
reported an objective response in the swelling lymph
nodes and lymphocytosis without severe adverse effects;
however, the dose and schedule of the bendamustine
infusion was not described. Ravandi et al. [13] reported
the treatment of a 65-year-old male with B-CLL occurring
during the follow-up period of HIV infection (case num-
ber 5 in Table 1). The authors reported persistent BM
infiltration similar to that observed in our case. They also
observed a correlation between the CD4 + cell number
and HIV viral load during chemotherapy. They hypothe-
sized that the rapid and profound reduction in CD4 + T
cells by chemotherapies depletes the available host cells
for HIV viral replication, hindering viral propagation.
The control of the HIV infection in our patient might be
attributed to the same mechanism.

In conclusion, we introduced bendamustine in refrac-
tory B-CLL accompanied by HIV infection and observed
a significant objective response with concurrent ART.
Although myelosuppression was a major problem, no
lethal opportunistic infection occurred with standard pro-
phylaxis. In the future, the number of CLL/SLL patients
with HIV infection will increase because of the wide-

Case number Age Sex CD4/HIV-VL HIV duration Tx Case reference

Present case 61 M 252/4.6 x 10° Simultaneous Flu/R-Flu/R-C(H)OP/BEN

1 76 M 396/<75 <1 year no Tx [15]

2 68 M 1374/<75 9 years BEN+R [15]

3 55 M 487/5297 10 years Chlorambucil [15]

4 55 F 497/2965 15 years Flu, CY, R [15]

5 65 M 4000/NA(>0) 8 years Chlorambucil, Flu, Campath1H [13]

6 NA NA (Two cases of 10 indolent non-Hodgikin lymphoma were described as SLL.) [12]

7 NA [12]

8 31 2M/1F NA (T-CLL: One was clinically AIDS and no Tx [9]
the other two were HIV seropositive.)

9 34 no Tx [9]

10 35 no Tx [9]

" 64 M 734/NA Uncertain no Tx [8, 17]

12 50 M 1100/NA Simultaneous no Tx [18]

HIV-VL, HIV viral load; M, male; F, female; ND, not detected; NA, not acquired; Tx, treatment; Flu, Fludarabine; R, rituximab; C(H)OP, cyclophos-
phamide, (doxorubicin), vincristine, and prednisolone, BEN, bendamustine; CY, cyclophosphamide.
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spread use of ART. Thus, further evaluation of the safety
and efficacy of bendamustine against CLL/SLL with HIV
infection is necessary.

Acknowledgments

We are grateful to Dr. Mieko Chinzei, Noriko Fujiwara,
Reiko Yamahana, and Aya Watanabe (Palliative Care
Team, Research Hospital, The Institute of Medical
Science, the University of Tokyo, Tokyo, Japan) for
providing excellent pain control to our patient.

Conflict of Interest

The authors declare no conflicts of interest. No assistance
with the preparation of this manuscript was received.

References

1. American Cancer Society: Cancer Facts & Figures 2012.
Available at http://www.cancer.org/acs/groups/content/
@epidemiologysurveilance/documents/document/acspc-
031941.pdf (Accessed February 13, 2012).

2. Steurer, M., G. Pall, S. Richards, G. Schwarzer, J. Bohlius,
and R. Greil. 2006. Single-agent purine analogues for the
treatment of chronic lymphocytic leukaemia: a systematic
review and meta-analysis. Cancer Treat. Rev. 32:77—89.

3. Keating, M. J., S. O’Brien, D. Kontoyiannis, W. Plunkett,
C. Koller, M. Beran, et al. 2002. Results of first salvage
therapy for patients refractory to a fludarabine regimen in
chronic lymphocytic leukemia. Leuk. Lymphoma 43:1755—
1762.

4. Chang, J. E., and B. S. Kahl. 2012. Bendamustine for
treatment of chronic lymphocytic leukemia. Expert Opin.
Pharmacother. 13:1495-1505.

5. Morrison, V. A. 2007. Management of infectious
complications in patients with chronic lymphocytic
leukemia. Hematology Am. Soc. Hematol. Educ.
Program: 332-338.

6. Cheson, B. D., C. M. Wendtner, A. Pieper, M. Dreyling, J.
Friedberg, D. Hoelzer, et al. 2010. Optimal use of
bendamustine in chronic lymphocytic leukemia, non-
Hodgkin lymphomas, and multiple myeloma: treatment
recommendations from an international consensus panel.
Clin. Lymphoma Myeloma Leuk. 10:21-27.

7. Patel, P., D. L. Hanson, P. S. Sullivan, R. M. Novak, A. C.
Moorman, T. C. Tong, et al., and Adult and Adolescent
Spectrum of Disease Project and HIV Outpatient Study
Investigators. 2008. Incidence of types of cancer among
HIV-infected persons compared with the general
population in the United States, 1992—-2003. Ann. Intern.
Med. 148:728-736.

8. Kaplan, M. H., M. Susin, S. G. Pahwa, J. Fetten, S. L.
Allen, S. Lichtman, et al. 1987. Neoplastic complications of

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bendamustine for CLL in an HIV-infected patient on ART

HTLV-III infection. Lymphomas and solid tumors. Am. J.
Med. 82:389-396.

. Knowles, D. M., G. A. Chamulak, M. Subar, J. S. Burke,

M. Dugan, J. Wernz, et al. 1988. Lymphoid neoplasia
associated with the acquired immunodeficiency syndrome
(AIDS). The New York University Medical Center
experience with 105 patients (1981-1986). Ann. Intern.
Med. 105:744-753.

Mbanya, D. N., E. M. Minkoulou, and L. N. Kaptue. 2002.
HIV-1 infection in adults with haematological
malignancies in Yaoundé, Cameroon. West Afr. J. Med.
21:183-184.

Frisch, M., R. J. Biggar, E. A. Engels, J. J. Goedert, and
AIDS-Cancer Match Registry Study Group. 2001.
Association of cancer with AIDS-related
immunosuppression in adults. JAMA 285:1736—1745.
Levine, A. M., S. Sadeghi, B. Espina, A. Tulpule, and B.
Nathwani. 2002. Characteristics of indolent non-Hodgkin
lymphoma in patients with type 1 human
immunodeficiency virus infection. Cancer 94:1500-1506.
Ravandi, F., A. Verma, J. Ridgeway, and K. Pursell. 2003.
Chronic lymphocytic leukemia (B-CLL) occurring with
human immunodeficiency virus (HIV) infection:
implications. Leuk. Res. 27:853—857.

Bolarinwa, R. A., M. A. Ndakotsu, A. A. Oyekunle, L.
Salawu, N. O. Akinola, and M. A. Durosinmi. 2009. AIDS-
related lymphomas in Nigeria. Braz. J. Infect. Dis. 13:359—
361.

Cole, J., L. Pantanowitz, and D. Aboulafia. 2009. Human
immunodeficiency virus and chronic lymphocytic
leukemia. Leuk. Lymphoma 50:1885-1888.

Mantina, H., T. M. Wiggill, S. Carmona, Y. Perner, and
W. S. Stevens. 2010. Characterization of Lymphomas in a
high prevalence HIV setting. J. Acquir. Immune Defic.
Syndr. 53:656-660.

Harper, M. E., M. H. Kaplan, L. M. Marselle, S. G. Pahwa,
K. J. Chayt, M. G. Sarngadharan, et al. 1986. Concomitant
infection with HTLV-I and HTLV-III in a patient with T8
lymphoproliferative disease. N. Engl. J. Med. 315:1073—
1078.

Sewell, H. F., F. Walker, B. Bennett, and A. A. Dawson.
1987. Chronic lymphocytic leukaemia contemporaneous
with HIV infection. Br. Med. J. (Clin Res Ed) 294:

938-939.

Bergmann, M. A., M. E. Goebeler, M. Herold, B.
Emmerich, M. Wilhelm, C. Ruelfs, et al. 2005. Efficacy of
bendamustine in patients with relapsed or refractory
chronic lymphocytic leukemia: results of a phase I/II study
of the German CLL Study Group. Haematologica 90:1357—
1364.

Hallek, M., B. D. Cheson, D. Catovsky, F. Caligaris-
Cappio, G. Dighiero, H. Déhner, et al. 2008. Guidelines
for the diagnosis and treatment of chronic lymphocytic
leukemia: a report from the International Workshop on

459


http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf

Bendamustine for CLL in an HIV-infected patient on ART

21.

22.

23.

24.

460

Chronic Lymphocytic Leukemia updating the National
Cancer Institute-Working Group 1996 guidelines. Blood
111:5446-5456.

Kath, R., K. Blumenstengel, H. J. Fricke, and K. Hoftken.
2001. Bendamustine monotherapy in advanced and
refractory chronic lymphocytic leukemia. J. Cancer Res.
Clin. Oncol. 127:48-54.

Schwinen, C., T. Hecker, G. Hiibinger, M. Wolfle, W.
Rittgen, L. Bergmann, et al. 2002. In vitro evaluation of
bendamustine induced apoptosis in B-chronic
lymphocytic. Leukemia 16:2096-2105.

Fecteau, J. F., and T. J. Kipps. 2012. Structure and function
of the hematopoietic cancer niche: focus on

chronic lymphocytic leukemia. Front. Biosci. (Schol. Ed.)
4:61-73.

Molica, S. 2010. A systematic review on Richter syndrome:
what is the published evidence? Leuk. Lymphoma 51:415—
421.

25.

26.

27.

28.

29.

N. Shimada et al.

Hodgson, K., G. Ferrer, A. Pereira, C. Moreno, and E.
Montserrat. 2011. Autoimmune cytopenia in chronic
lymphocytic leukaemia: diagnosis and treatment. Br. J.
Haematol. 154:14-22.

Passos, A. M., A. Treitinger, and C. Spada. 2010. An
overview of the mechanisms of HIV-related
thrombocytopenia. Acta Haematol. 124:13-18.

Teichert, J., F. Baumann, Q. Chao, C. Franklin, B. Bailey, L.
Hennig, et al. 2007. Characterization of two phase I
metabolites of bendamustine in human liver microsomes
and in cancer patients treated with bendamustine
hydrochloride. Cancer Chemother. Pharmacol. 59:759-770.
Croxtall, J. D., and C. M. Perry. 2010. Lopinavir/Ritonavir:
a review of its use in the management of HIV-1 infection.
Drugs 70:1885-1915.

Giorgi, J. V. 1993. Characterization of T lymphocyte
subset alterations by flow cytometry in HIV disease. Ann.
N. Y. Acad. Sci. 677:126-137.

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.



