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Intravenous and Intravesical Cidofovir for BK Virus—Associated
Hemorrhagic Cystitis in Pediatric and Adolescent Cancer Patients

Min Kyeong Kimz, Y oon Sun Ree?, Jae Song Kim?, Eun Sun Son*" and Chuhl Joo Lyu®

Department of Pharmacy?, Department of Pediatric Hematology and Oncology®,
Severance Hospital, Yon-sei University Health System, 50-1 Yonsei-ro, Seodeamun-gu,
Seoul, 03722, Republic of Korea

Background : BK virus—associated hemorrhagic cystitis (BKV-HC) is a common complication after
allogeneic hematopoietic stem cell transplantation. Supportive measures, including painkillers,
hyper—hydration, continuous bladder irrigation, transfusion, have been the standard of care for
many years. Recently, clinicians have used intravenous or intravesical cidofovir for severe cases of
BKV-HC. Cidofovir provides clinical improvement but has a risk of renal failure. To raise effect of
remedy without increasing renal toxicity, intravenous and intravesical cidofovir combination therapy
may be proposed.

Methods: We retrospectively reviewed the electronic medical records of 12 pediatric and adolescent
cancer patients with BKV-HC treated with 5 mg/kg intravenous and 3—5 mg/kg intravesical cidofovir

weekly at an institution January 2012—June 2016. Data for hematuria and other urinary symptoms,
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urine and plasma BK virus titers, and serum creatinine were collected. Clinical response was defined

as improvement in symptoms or reduction in cystitis grade. Microbiological response was defined as

at least a 1 log reduction in urinary and blood BK viral load. Nephrotoxicity was defined as a 0.3

mg/dL or greater increase in serum creatinine at any time up to 2 weeks after treatment with cidofovir,

Results: Clinical response was achieved in 8 patients (66.7%). Urinary microbiological response was

recorded in 4 patients (33.3%) and blood microbiological response was in 2 patients (16.7%). Four

patients presented nephrotoxicity, but 2 of them were combined with sepsis and the others represent—

ed mild symptoms,

Conclusion : Intravenous and intravesical cidofovir may be a useful option to provide symptomatic

relief in patients with BKV—HC, but the close monitoring about renal function should be required.
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Table 1 Clinical grading of hemorrhagic cystitis”

Grade Clinical features
I Microscopic hematuria
11 Macroscopic hematuria
111 II + blood clots
v III + urinary obstruction, renal impairment, bladder impairment

Table 2 Renal toxicity grade (CTCAE v 4.03)

Grade Clinical features
I Creatinine level increase of > 0.3 mg/dL
I Creatinine 2 — 3 x above baseline
1T Creatinine > 3 x baseline or 4.0 mg/dL
v Dialysis
v Death

CTCAE = Common terminology criteria for adverse events
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Table 3 Patient characteristics
Dia— HSCT HLA Conditioning regimen or ~ GVHD  Severity * *
No Age Sex gnosis  source  Disparity  recently chemotherapy  Prophylaxis BKV-HC oBKV UBKV
Sibling . 6
1 183 M ALL BMT Matched Clofarabine CsA (=) =) 7.38x10
ALL Unrelated
’ i - MMF, TCR (= - >2.5x10°
2 5 M Ph(+) PBSCT Matched Clofarabine, VP-16, CPM , (=) =) X
Unrelated RE-CNS-consolidation or
3 17 M ALL PBSCT Matched RE-CNS—intensification TCR (=) =) 570,000
Auto—
- TCR I 27,2 >2.5x10°
4 3 M AML .. Matched =) ,200 .5x10
Unrelated
5 5 F ALL PRSCT Matched (=) CsA, TCR I =) 235,000
Haplo— Fludarabine, CPM
’ ’ MMF, TCR I 15,400 >2.5x10°
6 10 M AML BMT Matched MTX IT \ , X
Unrelated 3
7 15 M AML Matched Bu—-Cy, MTX IT TCR I 72,200 >2.5x10
PBSCT
8 6 F ALL ) (=) Clofarabine, VP-16, CPM =) I 5,700 >9.5x10°
9 8 M ALL () (=) Clofarabine, VP-16, CPM =) I =) >9.5x10°
Clofarabine, VP-16, CPM
10 15 F ALL =) (=) or VCR, MTX, L-asparagi— =) I 3,590 >2.5x10°
nase or Nelarabine
Clofarabine, VP-16, CPM
1 4 F ALL ) (=) or VCR, Ara—C, MTX, =) I 43,400 >2.5x10°
L—asparaginase
12 5 M BL (=) (=) VCR, MTX, CPM -) I 7,520 >2.5x10°

or Ara—C, VP-16

ALL = Acute lymphoblastic leukemia; AML = Acute myeloid leukemia; BL = Burkitt lymphoma; HSCT = Hematopoietic stem cell transplant; HLA = Human
leucocyte antigen; GVHD = Graft-versus—host disease; BKV-HC = BK virus associated hemorrhagic cystitis: bBKV= blood BK virus; uBKV = urine BK
virus; BMT = Bone marrow transplant; PBSCT = Peripheral blood stem cell transplant; Haplo-BMT = haploidentical BMT; CPM = Cyclophosphamide; MTX
= Methotrexate ; Bu—Cy = busulfan—cyclophosphamide: [T= Intrathecal: VP-16 = Etoposide; VCR = Vincristine; Ara-C = Cytarabine ; CsA= Cyclosporine;
MMF = Mycophenolate mofetil; TCR = Tacrolimus
* copies/mL
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Table 4 Clinical characteristics

Variable Value
Route of cidofovir administration
Both™* only, no. (%) 6 (50)
Both and additional IV, no. (%) (40.7)
Both and additional BI, no. (%) 0
Both, additional IV and additional BI, no. (%) 1(8.3)
Dose of cidofovir, median (mg/kg)
Intravenous 4.51+£0.96
Intravesical 4.17+2.07
No. of cidofovir injections per patient, median doses
3.75+£2.45
Probenecid use
Always use, no. (%) 7 (58.3)
Use adjustment, no. (%) 5 (41.7)
BKV-HC = BK virus associated hemorrhagic cystitis
*Both = intravenous and intravesical cidofovir combination therapy
Table 5 Clinical response after cidofovir treatment
Clinical Response Value
Complete response, no. (%) 7 (58.3)
Partial response, no. (%) 1(8.3)
No response, no. (%) 1(8.3)
Relapse of HC, no. (%) 1(8.3)
Not assessable, no. (%) 2 (16.6)

BKV-HC = BK virus associated hemorrhagic cystitis; HC = hemorrhagic cystitis

plete response”} 74, partial response’} 1522 8 (Table 6).
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Table 6 Microbiological response after cidofovir treatment

ol
aH
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Urine BKV, copies/mL, log

Blood BKYV, copies/mL, log

Microbiological response

No Pre—CDV Post-CDV Pre—CDV Post-CDV Urine Blood
1 >8.397 6.839 <3.4 <3.4 N/A
2 >8.397 >8.397 <3.4 4.212 N
3 5.755 7.620 <3.4 4.170 N
4 >8.397 >8.397 4.434 6.376 N N
5 5.37 6.008 <3.4 <3.4 N N/A
6 >8.397 >8.397 4.187 4.390 N N
7 >8.397 5.491 4.858 3.492 Y Y
8 >8.397 >8.397 3.755 4.110 N N
9 >8.397 >8.397 <3.4 3.813 N N
10 >8.397 8.313 3.555 4.056 N N
1 >8.397 6.824 4.637 <3.4 Y Y
12 >8.397 5.836 3.876 <3.4 Y N

BKV-HC = BK virus associated hemorrhagic cystitis; CDV = cidofovir; N/A = not assessable; BKV = BK virus

Table 7 Renal toxicity after cidofovir treatment

Variable Value

Serum creatinine pre—cidofovir, median
(mg/dL) [rangel
Renal toxicity
No toxicity, no.(%)
Grade 1, no.(%)
Grade IV, no.(%)

Not assessable, no. (%)

0.33[0.17-0.44]

7(58.3)
2 (16.7)
2 (16.7)
1.3

BKV-HC = BK virus associated hemorrhagic cystitis
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