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Brief report

Unusual viral infections (progressive multifocal leukoencephalopathy and
cytomegalovirus disease) after high-dose chemotherapy with autologous blood
stem cell rescue and peritransplantation rituximab

Stuart L. Goldberg, Andrew L. Pecora, Robert S. Alter, Mark S. Kroll, Scott D. Rowley, Stanley E. Waintraub, Kavita Imrit, and Robert A. Preti

Efforts to reduce relapse of non-Hodgkin
lymphoma after autologous transplan-
tation have included ex vivo stem cell
selection and/or peritransplantation im-
munotherapy. The late infectious and im-
munologic consequences of these ma-
neuvers are not well understood, although
an increase in early cytomegaloviral dis-
ease after CD34 * stem cell selection and
an alteration in immunoglobulin and T-
cell recovery after peritransplantation rit-

uximab has been noted. We report the
first 2 cases of progressive multifocal
leukoencephalopathy caused by JC pa-
povavirus after autologous peripheral
blood stem cell transplantation and a
case each of cytomegalovirus retinitis
and pneumonitis. All 4 patients experi-
enced significant impairment of CD4 T-
cell recovery, placing them at risk for
these unusual viral infections. The cluster-
ing of cases is concerning because all

occurred shortly after the introduction of
peritransplantation rituximab into treat-
ment protocols (4 of 62 immunotherapy
recipients compared with 0 of 276 with-
out; z=3.595; P < .001), although a di-
rect association with this CD20 B-cell-
directed therapy remains speculative.
(Blood. 2002;99:1486-1488)
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Introduction

Immune reconstitution after autologous stem cell transplantati@tudy design

may be delayed by ex vivo cellular manipulations and/or peritrans-

plantation immunotherapies. Although an increase in early vir&l34-year-old woman presented in January 1999 with stage 11B mediastinal
infections, including cytomegaloviral (CMV) disease, has bedRymic B-cell non-Hodgkin lymphoma. She was treated WEROP
noted after CD34-selected autografting, little is known about tHgyclophosphamide, hydroxydaunomycin, vincristine, and prednisone) chemo-
late infectious consequences of stem cell selectoRituximab therapy and consolidative radiotherapy. In October 1999 she experienced a

(Genentech, South San Francisco, CA; IDEC Pharmaceuticals, écHaspread relapse that involved Fhe lungs, perlcardlum, bone, spleen, kidneys,
; . . . iver, and adrenal glands. She received debulking chemotherapy with one cycle of

Diego, CA), a monoclonal antibody directed against CD26lls, . ) ) .
DJCE (dexamethasone, ifosfamide, carboplatin, and etoposide) and one cycle of

is bem_g investigated as an in vivo purging agent bgf_ore stem CB‘hEP (dose-intensive cyclophosphamide, etoposide, and cisplatin). In Decem-
cgllectlon and may have grole |n. the treatmgnt of minimal resndugér 1999 she received high-dose chemotherapy with BVAC rescued by an
disease after transplantatibithe immunologic effects and infec- qf,sion of 3.62x 10° CD34 cellsikg unmanipulated, cryopreserved autologous
tious complications related to rituximab in the peritransplantatigssscs. Hematopoietic engraftment, facilitated by filgrastim, with a neutrophil
setting, or even when used in conjunction with standard doggunt above 509/ occurred on day 21 after transplantation. Subsequently, she
chemotherapy, also remain unclear. received 4 weekly cycles of rituximab 375 md/rin August 2000 (9 months

We recently observed 2 cases of progressive multifocal leukoefter transplantation), while still in remission, she developed right upper-
cephalopathy and a case each of CMV retinitis and pneumoniggremity weakness. Evaluation for thromboembolic disease was negative. Over
occurring in lymphoma patients 9, 20, 5, and 12 months aftéie next several months her neurologic status deteriorated with the development
undergoing autologous peripheral blood stem cell (PBSC) transpl&ha fight hemiparesis, ataxia, and dysarthria. Magnetic resonance imaging in late
tation. These cases represent our first experiences with JC pap&fgiember 2000 revealed areas of white matter disease consistent with a
virus after transplantation and CMV retinitis/pneumonitis posta@€myelinating process. Polymerase chain reaction analysis of spinal fluid in
tologous transplantation. All occurred after the introduction qpcioPer 2000 confimed JC viral DNA. She was HIV negative. Her total

. . L . ._lymphocyte count was 216l with 89/uL CD4" and 41jL CD8" cells.
peritransplantation rituximab into our treatment protocols. Sin aripheral B cells included decreased CDEL) and CD20 cells (4pL) as
1991 we have treated 338 adult lymphoma patients with P "

L . . . . V\"f‘ell as CD56 cells (97{.L). Quantitative serum immunoglobulins revealed an
conditioning regimen consisting of high-dose carmustine 6Q91munoglobulin (19)G of 627 mgfdL, IgA 58 mg/dL, and IgM 19 mg/dL.

mg/n¥, etoposide 1600 mg/ncytarabine 24 g/f and cyclophos-  pespite treatment with continuous infusion interleukin 2 and intermittent cidovir
phamide 90 mg/kg (BVAC). The 4 cases of viral infection occurreghe died in March 2001.

among the 62 patients receiving peritransplantation rituximab A 42-year-old woman presented in January 1992 with a stage Il
(6.4%) compared with no cases among the 276 not receivifgrginal zone non-Hodgkin lymphoma. She received CVP (cyclophospha-
immunotherapyZ = 3.595;P < .001). mide, vincristine, and prednisone) chemotherapy and entered remission.
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Her first relapse in December 1995 responded again to CVP, which waplication that result in neurologic damagénflammatory re
changed to C-MOPP (cyclophosphamide, mechlorethamine, vincristinghonses to the JC virus by T cells within PML lesions are associated
procarbazine, and prednisone) in June 1996. A second relapse ifygh transient stabilization of symptom®eath within 6 months is

Eg‘;i'ar‘:g;‘t: r’,‘tod?migbpé”?gsuigﬁ?:;’;’?s;eitgegg";’irtlg zngicr'ezn‘:fh%'fgoi‘e%mmon. JC viral reactivation is typically observed among patients
u 1Tuxi1 uary u W Ign- . . . . . .
chemotherapy with BVAC and was rescued with 0:9109kg CD34 with severe immunodeficiency states such as a general impairment

selected (Isolex 300i, Nexell Therapeutics, Irvine, CA) autologous PBSég. Thl-type T—helper. functiofi.In the HIV population, PML is
Neutrophil recovery facilitated by filgrastim occurred on day 11. She receivecd80Nngly correlated with depressed CD¥mphocyte count$ Rare
additional cycles of rituximab during the second posttransplantation month. 1¥@ses of PML have been reported among patients with lym-
posttransplantation course was complicated by cyclophosphamide-induced piemat®-12Although urinary excretion of the related BK polyoma
diomyopathy in April 1999Clostridium difficilecolitis in September 1999, and virus is common after blood and marrow transplantation, less than
varicella zoster dermal infection in March 2000. In August 2000 (20 months afte0 cases of PML have been noted after allogeneic bone marrow
transplantation), while still in complete remission, she noted visual changes Qf@hspl antatiod14 autologous bone marrow transplantatiéng
right-sided ataxia. Magnetic resonance imaging confirmed white matter disegggy autologous purged marrow transplantatfo@ur cases repre

and polymerase chain reaction of the spinal fluid revealed JC viral DNA, . :
Laboratory studies in October 2000 revealed depressed quantitative immunoglo eur-]t the first reports after autologous PBSC transplantation.

lins with an IgG of 163 mg/dL, IgA of 17 mg/dL, and IgM 2 of mg/dL. Peripheral _CMV '_S E_l WeII—des.crll:.)e.d '“fec“‘_’” among al,lo_gem_:'\lc transplan-
blood analysis in December 2000 revealed lymphocytosis (RB4but tation recipients and individuals with T-cell deficiencies. Although
depressed CD4(5514L) with elevated CD8 (2596/uL) and normal CD19  Viral reactivation occurs with similar frequencies after allogeneic
(3154uL) and CD20" (3154.L) counts. HIV serologies were negative. Withoutand autologous transplantation, clinical disease occurs in only 2%
therapy she has made slow recovery, although she remains with signifidani8% of autologous marrow recipierfs?! A comparative study
muscular weakness and left visual field defects. Immunologic studies in Jutsted an increased odds ratio of 17.0 of CMV disease among
2001 (30 months after transplantation) continued to reveal low'aBé2ful)  recipients of CD34-selected peripheral blood stem cells (7 of 31
am:'é‘f;’?g;%?gg?ﬂﬁ Efgjs‘héit:;'rgg 2;?6; ’;‘g’ldr']-(-m Hodgkin fym patients) versus recipients of unselected peripheral blood stem cell
phoma stage 11B involving Waldeyer ring received CHOP plus consolide?—upport (10 of 237 patientS)Clinical disease after hematopoietic

tive radiotherapy. Four years later he experienced a left supraclavicu?attrem cell transplantation typically involves a pattern of early (first 3

relapse that responded to DICE salvage therapy. Subsequently, he unHéQ—th) pneumonitis and entgr!t!s (InCIu_dlng all 17 patients in the
went BVAC autologous CD34 selected (2.9110F cells/kg) PBSC trans above study) rather than retinitis that is more common among
plantation Neutrophil engraftment occurred on day 13. He received 2 cycles Btients with HIV disease and severe T-cell deficien&ies.

rituximab before and 2 cycles after transplantation. His postiransplantation The failure of our patients to obtain late immunologic reconsti-
course was complicated by bischloroethylnitrosourea pneumonitis reqution after autologous PBSC transplantation in the absence of
ing steroid therapy. In May 2000 (5 months after transplantation andrglapse or other clinical problems is unusual. T-cell CD&popu
months into steroid therapy) he noted visual changes. Ophthalmologigion typically occurs by 2 to 4 months. Low CD4/CD8 ratios,

evaluation revealed CMV retinitis. He was lymphopenic (12Q9/with a related to both low numbers of CD4nd elevated CD8with low
CD4 count of 12L and CD8 count of 42QiL., suppressed IgG 365 mg/dL, levels of naive CD4 CD45RA cells may exist during the first 6

IgM 29 mg/dL, and low-normal IgA 70 mg/dL. HI¥erologies were negative. . B

A 66-year-old man with diffuse large cell, B cell non-Hodgkinmonths but re“{'m to basgllne by 1_ year. T-cell functlon,_ as
lymphoma stage IVB achieved a partial response to 6 cycles of cHApeasured by mitogen studies and mixed lymphocyte reactions,
chemotherapy. He received rituximab 375 mgtwice followed by DICE  returns to baseline by 1 ye#Even the introduction of CD34
salvage therapy. Subsequently, in February 1999 he underwent BvA&e€lection techniques to reduce potential tumor contamination does
autologous PBSC transplantation (2.62L0° CD34 cells’/kg unmanipu not greatly influence long-term immunologic reconstitution after
lated) and achieved neutrophil engraftment on day 20. Six months afPBSC infusions, with no significant differences in the kinetics of
transplantation he developed a perirectal abscess with varicella zostep4+ CD8*, CD45RA", and CD45RO cells2425CD19" B-cell
requiring prolonged antiviral therapy. Ten months after transplantation Wﬁmbers return to baseline within 3 months, but in vivo function

developed profound thrombocytopenia. Staging S.tUd'eS failed to d.em?ﬂéasured by immunoglobulin levels typically requires more than 6
strate lymphoma recurrence, and bone marrow immunophenotyping re-

vealed 7% lymphoid cells with 0% CD19, 1% CD20, 21% CD4, and 69410Nths after both selected and unselected infusions.
CD8 cells. The thrombocytopenia was subsequently refractory to pred- CD20, the target of rituximab, is expressed on virtually all
nisone 1 mg/kg, intravenous immunoglobulin, azathioprine, and staph/Aature peripheral blood and lymphoid tissue B cells, but not by
column, and during treatment (1 year after transplantation) he develop@s$ting or activated T cells, monocytes, or granulocytes; thus, T-cell
dyspnea and confusion and suddenly died. At autopsy he was found to heseovery in the setting of peritransplantation rituximab might be
CMV pneumonitis and multiple cerebral hemorrhages. suspected to be unaffect&dHowever, preliminary studies have
Approval for these studies was obtained from the Hackensack Univefyggested delayed immune reconstitution with the combination of
sity Medical Ce_nter's institutional_review bo_ar(_j. Informed consent wast;ximab and CD34-selected transplantation. Among recipients of
provided according to the Declaration of Helsinki. CD34-selected, B-cell antibody—purged stem cell infusions receiv-
ing posttransplantation rituximab, decreased IgG levels were noted
in 10 of 20 patients at 6 months and 6 of 11 at 1 year. T-cell
Results and discussion recovery was also impaired with CD4 counts less than 200/
observed in 12 of 20 patients at 6 months and in 4 of 11 at 14ear.
Progressive multifocal leukoencephalopathy (PML) is an uncom-second study of CD34-selected autographs with pretransplanta-
mon demyelinating disease of the central nervous system causedidg rituximab noted 5 of 13 patients with T-helper counts less than
JC papovavirus. Primary JC viral infection during childhood?00f.L at 6 months, and 8 of 8 CMV-seropositive patients
which occurs in 75% of the population, results in lifelong virabeveloping reactivation CMV-DNA in blood at least once after
latency in the kidneys and B-cell lymphocyfe€linical disease is transplantatio® Our cases of PML and CMV disease suggest that
hypothesized to occur when infected B cells become activatdte addition of peritransplantation rituximab, which results in
during periods of immunosuppression and subsequently enter ttedayed T-cell reconstitution after autografting, may have serious
brain, where astrocytes and oligodendrocytes support JC virmnsequences for late clinical infectious disease.
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