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Abstract: Chemo-immunotherapy treatment for chronic lymphocytic leukemia (CLL) induces high response rates and improves pro-
gression free (PFS) and overall survival (OS) as compared to chemotherapy alone. The fludarabine, cyclophosphamide, and rituximab
(FCR) regimen is a standard first line and salvage treatment for CLL. However, FCR is associated with significant immunosupression
and an increased risk of opportunistic infections (Ols). Here, we report a case of disseminated polyomavirus infection despite standard
anti-infective prophylaxis in a relapsed CLL patient in a sustained clinical complete remission (CR) after FCR therapy.
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Introduction

CLL is the most common leukemia in the Western
world. Although generally slowly progressive, CLL
with poor prognostic features has a median survival
of only a few years. Chemo-immunotherapy has sig-
nificantly prolonged survival in poor prognosis CLL
and more indolent CLL that has progressed to a point
that merits treatment. Unfortunately, chemo-immu-
notherapy induces substantial immunosuppression,
which predisposes to life threatening Ols. This case
report describes a patient who succumbed to dissemi-
nated polyoma (BK) virus despite achieving a sus-
tained clinical CR with FCR.

Case

CT, a 66 year old male, presented in 1/2003 with
asymptomatic lymphocytosis and palpable periph-
eral lymphadenopathy (LNs). He had a history of
essential hypertension (HTN), mild chronic obstruc-
tive pulmonary disease (COPD) and 8 years without
relapse after radical prostatectomy for early stage
prostate cancer. On physical exam, he had bilateral
cervical and axillary LNs less than 2.5 cm in maxi-
mum dimension. Computerized tomography (CT) of
chest, abdomen and pelvis revealed mediastinal and
retroperitoneal LNs, separately less than 3 cm with a
10 cm cluster of intra-abdominal LNs. His complete
blood count (CBC) had a white blood count (WBC)
of 24.5 (x 10-3/cc) with 32% neutrophils and 63%
lymphocytes, and a normal hemoglobin and plate-
let count. His B2 microglobulin was elevated (2.1)
but his lactate dehydrogenase (LDH) and quantita-
tive IgG, IgA and IgM were normal. His bone mar-
row (BM biopsy) showed 90% involvement with a
nodular pattern CLL, which was CD38- by fluores-
cence associated cell sorting (FACS). Cytogenetics
revealed that 2 of 20 metaphases had a +12 chromo-
somal abnormality.

The patient received fludarabine and rituximab
(FR) for 4 cycles from 4-7/03 and experienced a
partial response (PR). A rising WBC and enlarging
LNs prompted 6 cycles of FR, from 11/04 to 4/05,
and he again had a PR. By 2/07, his rising WBC
and now palpable LNs up to 5 cm triggered treat-
ment with fludarabine, cyclosphosphamide and
rituximab (FCR). He received neutropenia prophy-
laxis with pegfligrastim (N), 6 mg subcutaneously
(SC) the day following FCR, and OI prophylaxis

with trimethoprim-sulfamethoxazole (TMP-SMX),
one DS tablet 3 times per week, and valacyclovir
(Val), 500 mg twice daily. After 4 cycles of FCR, he
developed shortness of breath and diffuse pulmonary
infiltrates. He was admitted and treated with 3 weeks
of high dose (20 mg/kg TMP each day) TMP-SMX
intravenously for bronchoscopy proven pneumocystis
pneumonia (PCP). There was no evidence of a viral
pneumonia, and he recovered fully. At that point, he
was in a clinical CR.

After recovering from Herpes zoster of the
T10-12 dermatomes of the right chest, the patient
agreed to repeat treatment of his then progressive
CLL in 10/08. He was started on a 2nd course of FCR
with pegfilgrastim, TMP-SMX, and VAL infection
prophylaxis. He completed 6 cycles by 2/09 with a
clinical complete response and recovery of his CBC to
normal. His anti-infection prophylaxis was continued
for 4 months after finishing FCR.

His routine blood tests first showed renal
insufficiency in 6/09 with a BUN of 19, Creatinine
(Cr) of 1.5 and an estimated glomerular filtration rate
(GFR) of 56 cc/min. When his GFR worsened to 36 in
7/09, he underwent a workup and medication adjust-
ment by Nephrology. By 9/09, after recovering from a
COPD exacerbation treated with a prednisone taper, his
renal function had declined dramatically (GFR = 12).
He was hospitalized, given supportive care and under-
went a kidney biopsy. Pathology at Cedars Sinai (Los
Angeles, CA) diagnosed extensive polyomavirus infec-
tion by electron microscopy and immuno-fluorescence
microscopy with immuno-staining for polyomavirus.
His urine contained high levels of both BK and JC virus
DNA, and was negative for CMV DNA by quantitative
polymerase chain reaction (PCR). An Infectious Dis-
ease (ID) consultant initiated cidofovir 1 mg/kg ideal
body weight (IBW) intravenously every 2 weeks from
9 through 12/09.' Unfortunately, the patient became
hemodialysis dependent.

In 4/10, the patient became progressively short
of breath and was hospitalized with a multi-lobar
pneumonia and altered mental status. Bronchoscopy
and lung biopsy revealed disseminated polyomavi-
rus confirmed by both immuno-histochemistry and
in situ hybridization positive for both BK and JC
viruses. Lumbar puncture revealed 8 million cop-
ies of BK virus DNA/micro liter in CSF and blood
contained 1 million copies BK DNA/micro liter by
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quantitative PCR. JC and CMYV tests were negative.
During this time the patient was treated for polyo-
mavirus with ciprofloxacin, leflunomide, steroids and
IVIG,*7 without benefit. At that point, the patient and
family decided to stop antibiotics and hemodialysis,
and the patient was discharged home on hospice. His
CLL remained in a clinical CR.

Discussion

CLL is associated with both increased auto-immunity
and immunosupression, particularly hypogammaglob-
ulinemia and neutropenia.® Most effective treatments
for CLL cause additional immunosupression. Purine
analogue chemotherapy, like fludarabine, causes lym-
phopenia, which is often profound and persists for
months up to several years after therapy.” The lym-
phopenia involves both B and T lymphocytes, partic-
ularly CD4+ helper cells.’ Fludarabine also induces
neutropenia, especially in repeat treatments. In the
FR and FCR regimens, rituximab (R) substantially
improves response rates and progression free survival
but exacerbates the B cell lymphopenia and neutro-
penia with fludarabine.!® There is an increased risk of
opportunistic infections, including pneumocystis car-
inii pneumonia (PCP) and disseminated herpesvirus
infections, particularly involving cytomegalovirus
(CMV)."! TMP-SMX, in any of several different dos-
ing regimens, is used to prevent PCP and decrease
bacterial infections. Acyclovir—type anti-viral drugs,
like valacyclovir, are used to suppress reactivation or
dissemination of CMV and other herpesviruses.'? The
optimal duration of prophylactic anti-microbials once
chemo-immunotherapy is stopped is unclear. While
lymphopenia and immunosupression can persist after
treatment is stopped, there may be less need for infec-
tion prophylaxis if the therapy has induced a major
clinical response.'?

Polyomaviruses comprise a family of DNA viruses,
including JC, BK, SV40 and a novel Merkel cell poly-
omavirus." JC and BK viruses commonly cause sub-
clinical infections in children. By adulthood, there is
a 60%—85% sero-prevalence.'* Clinically, significant
infection can occur in the setting of immunosupres-
sion, but there is no clear link to human malignancy
from the most common polyomaviruses, BK and JC."
Likely because BK viruses have tropism for genito-
urinary epithelium, BK viruses can cause nephritis
and interstitial cystitis in renal transplant patients.'s

There have been two well documented cases of
BK virus nephropathy in a patient with CLL.!!8
As in our patient’s case, treatment with IV cidofo-
vir failed both to control the kidney damage and to
suppress viral replication, as documented by riding
BK DNA levels.'™'® Several cases of progressive
multi-focal leukoencephalopathy (PML) caused by
JC virus have been reported in CLL patients treated
with fludarabine,'”?° including one case with JC virus
documented in cerebrospinal fluid (CSF) and which
progressed despite treatment with cidofovir.!” As with
our patient, a fatal case of polyomavirus pneumonia
was documented in a patient with CLL undergoing
chemotherapy treatments.?! In addition to PCP and
non-neutropenic infections,?>? rituximab has been
associated with Hepatitis B virus reactivation and
JC virus-induced PML.?>%

Our patient illustrates the challenge of opportu-
nistic infections, particularly reactivation of latent
viruses that can occur in CLL patients despite receiv-
ing effective chemo-immunotherapy. Even standard
anti-microbial prophylaxis with TMP-SMX and VAL
and amelioration of chemotherapy-induced neutro-
penia with pegfilgrastim failed to prevent either PCP
or progressive polyomavirus infection. The BK virus
did not respond to cidofovir and other anti-polyoma
virus therapy, as described in several other CLL
patients.'”?! In addition, our patient’s CLL was not
treatment refractory but rather had been in a sus-
tained clinical complete response over 1 year after
completing FCR.

There is no established prophylaxis for polyoma-
virus reactivation and limited efficacy of treatment
for established infection. With CLL patients under-
going repeated courses of chemo-immunotherapy,
clinicians need to be vigilant for less common oppor-
tunistic infections, particularly reactivation of latent,
non-herpes family viruses. Perhaps earlier detection
and more aggressive treatment than single agent cido-
fovir or leflunomide could yield better outcomes with
polyomavirus infections in CLL.

Disclosure

This manuscript has been read and approved by all
authors. This paper is unique and is not under con-
sideration by any other publication and has not been
published elsewhere. The authors and peer review-
ers of this paper report no conflicts of interest.

Lymphoma and Chronic Lymphocytic Leukemias 2010:2

9


http://www.la-press.com

Black et al

&,

The authors confirm that they have permission to
reproduce any copyrighted material. Written con-
sent was obtained from the patient or relative for
publication of this study.

References

1.

Vats A, Shapiro R, Singh Randhwana P, Scantlebury V, et al. Quantitative
viral load monitoring and cidofovir therapy for the management of BK
virus-associated nephropathy in children and adults. Transplantation.
2003;75:105-12. Josephson MA, Williams JW, Chandraker A, Randhawa PS.
Polyomavirus-associated nephropathy: update on antiviral strategies. Transpl
Infect Dis. 2006;8:995-101.

12.

13.

14.

15.

16.

17.

18.

Anaissie E, Marr KA, Thorner AR. Overview of infectious complications
following purine analog therapy. UpToDate. Online. 18.1. Jan 2010.

Teng H, Shido M, Chang Y, Moore PS. Clonal integration of a polyomavirus
in human Merkel cell carcinoma. Science. 2008;319:1096.

Mantyjarvi BA, Neuman OH, Vilma L, Bergland B. A human papovirus
(BK), biological properties and seroepidemiology. Ann Clin Research.
1973;5:283.

Imperiale MJ. The human polyomaviruses BK'V and JCV: molecular patho-
genesis of acute disease and potential role in cancer. Virology. 2006;267:1.
Cimbaluk D, Pitelka L, Kluskens L, Gattuso P. Update on human polyoma-
virus BK nephropathy. Diagn Cytoipathol. 2009;37(10):773-9.

Fogazzi GB, Furione M, Saglimbeni L, Gatti M, Cantu M, Tarantino A.
BK and JC polyomavirus infection in a patient with chronic lymphocytic leu-
kaemia and renal failure. Nephrol Dial Transplant. 2002;17(8):1534-36.

2. Kuypers D, Vandooren A, Lerut E, Evenepoel P, et al. Adjuvant low-dose van der Bij A, Betjes M, Weening J, etal. BK virus nephropathy in an immu-
cidofovir therapy for BK Polyomavirus interstitial nephritis in renal trans- nodeficient patient with chronic lymphocytic leukemia. J Clin Virology.
plant recipients. American Journal of Transplantation. 2005;5:1997-2004. 20_09 Aug;45(4):341-4. o ) )

3. Keller L, Au Peh C, Nolan J, Bannister K, et al. BK transplant nephropa- 19. K1e\ye P, Seyfert S, Korper S, R@erk K, Thlel E, Kl?an.W' P rogressive
thy successfully treated with cidofovir. Nephrol Dial Transplant. 2003;18: multifocal leukoencephalopathy with detection of JC virus in a patient with
1013-4. CLL parallel to onset of fludarabine therapy. Leuk Lymphoma. 2003 Oct;

4. Josephson M, Gillen D, Javaid B, Kadambi P, et al. Treatment of renal 44(10):1815-18. ) ) ) )
allograft polyoma BK virus infection with leflunomide. Transplantation. 20. Soumoy M, Castelli C, Escoda L, Maires R, Richart G, Ugarriza A. PML
2006:81:70410. in CLL after treatment with fludarabine. Leu/ Lymphoma. 2002 Feb;

5. Sener A, House A, Jevnikar A, Boudville N, et al. Intravenous immuno- 43(2):433-6. ) ) ) )
globulin as a treatment for BK virus associated nephropathy: One-year- 21. Gglar} A, Rauch CA, Qtls CN. Fatal BK polyomaviral pneumonia associated
follow-up of renal allograft recipients. Transplantation. 2006;81:117-20. with immunosupression. Hum Path. 2005 Sep;36(9):1031—4.

6. Johnston O, Jaswal D, Gill JS, Doucette S, Fergusson DA, Knoll GA. Treat- 22. Cabanillas F, Liboy I, Pavio O, Rivera E. High incidence of non-neutropenic
ment of polyomavirus infection in kidney transplant recipients: a systematic infections induced by rituximab plus fludarabine and associated with
review. Transplantation. 2010;89(9):1057-70. hypogammaglobulinemia: a frequently unrecognized and easily treatable

7. Leung A, Chan M, Yuen K, et al. Ciprofloxacin decreased polyoma BK complication. Ann O”CO{' 2906 Sep;17(?):1424_7' ) .
virus load in patients who underwent allogeneic hematopoietic stem cell 23. Gea-Banacloche JC. Rituximab associated infections. Semin Hematol.
transplantation. Clinical Infectious Diseases. 2005;40:528-37. 2010;47(2):87-98.

8. Rai KR, Patel DV. Hematology In: Hoffmann R, Benz EJ Jr, Shattill SS,
et al. Basic Principles and Practice, 3rd ed. 1350-62.

9. Stesrer M, Pall G, Richards S, et al. Purine antagonists for CLL. Cochrane . . . .

Database Syst Rev. 2000:3:4270, Publish with Libertas Academica and
10. Gribben JG. How I treat CLL up front. Blood. 2010 Jan 14; 115(2):187-97. every scientist working in your field can
11. f:r?l;)lllé, Bergman L, Wijermans P, et al. Leuk Lymphoma. 1995 Aug 18.1. read your article
“I would like to say that this is the most author-friendly
editing process | have experienced in over 150
publications. Thank you most sincerely.”
“The communication between your staff and me has
been terrific. Whenever progress is made with the
manuscript, | receive notice. Quite honestly, I've
never had such complete communication with a
Jjournal.”
“LA is different, and hopefully represents a kind of
scientific publication machinery that removes the
hurdles from free flow of scientific thought.”
Your paper will be:
° Available to your entire community
free of charge
Fairly and quickly peer reviewed
Yours! You retain copyright
http://www.la-press.com
10 Lymphoma and Chronic Lymphocytic Leukemias 2010:2


http://www.la-press.com
http://www.la-press.com

