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Polyomavirus Activation in Pediatric Patients with Hemorrhagic
Cystitis Following Hematopoietic Stem Cell Transplantation

Seung Hyon Han, MD.', O-Kyu Noh, M.D 2, Seong Wook Lee, MDD,
Se Jin Park, MD.", Hyun Joo Jung, MD.' and Jun Eun Park, MD

Departments of Pediatrics, “Radiation Oncology, Ajou University School of Medicine, Suwon, Korea

Background: Reactivation of the polyomavirus and the use of conditioning regimen may
be the causes of hemorrhagic cystitis (HC) following hematopoietic stem cell trans-
plantation (HSCT). However, there are only a few reports on the clinical characteristics
of viral reactivation in HC following HSCT in Korea, especially in pediatric population.

Methods: 51 patients who received HSCT in Ajou University Hospital from January 2006
to June 2012 were investigated retrospectively, 16 patients were diagnosed with HC fol-
lowing HSCT and were enrolled in this study. Confirmation of polyomavirus was done
by polymerase chain reaction (PCR) method.

Results: Out of the 16 patients diagnosed with HC following HSCT, there were 5 early
type HC patients and 11 late type HC patients. Positive PCR results for the BK virus
(BKV) and the JC virus were found on 13 and 5 patients, respectively. 4 patients showed
positive results for both viruses. For the late type HC, there were 10 patients with pos-
itive PCR results for the BKV. Cyclophosphamide was used in 33 patients, and 13 patients
eventually developed HC, There was no statistical significance between the incidence
of hematuria and the reactivation of the BKV or the conditioning regimens, Most patients
were treated conservatively but 4 patients who showed severe hematuria or poor general
condition received intravenous cidofovir, After the infusion of cidofovir, hematuria dis-
appeared on average of 65 days and the BKV was undetectable on average of 53 days.

Conclusion: In our study, activation of the BKV was common in patients who were diag-
nosed with HC following HSCT. All patients recovered from HC with conservative man-
agement and the BKV became undetectable in the majority of patients who were treated
with intravenous cidofovir,
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Table 1. Clinical characteristics of patients who showed hematuria
after SCT

Hematuria Total
patients (%) patients
N 16 51
Mean age (range) in years 10.4 (4.3-14) 9.4 (0.6-18)
Gender, M:F 13:3 32:19
Diagnosis
ALL 3 (27%) 11
AML 5 (42%) 12
SAA 4 (57%) 7
Neuroblastoma 2 (25%) 8
Medulloblastoma 1 (50%) 2
Wilms tumor (relapsed) 1 (100%) 1
Conditioning regimen
BU/CY 5 (39%) 13
CY/FLU/ATG, BU/FLU/ATG 4 (40%) 10
TBI/CY/ETO, TBI/CY/FLU 3 (38%) 8
CAR/ETO/CY, CAR/ETO/THIO 3 (38%) 8
THIO/MEL 1 (33%) 3
Type of SCT
Allogeneic, related 4 (29%) 14
Allogeneic, unrelated 4 (17%) 21
Autologous 8 (50%) 16
Stem cell source
Peripheral blood 10 (37%) 27
Bone marrow 5 (29%) 17
Cord blood 1 (14%) 7

SCT, stem cell transplantation; ALL, acute lymphoblastic leukemia;
AML, acute myeloid leukemia; SAA, severe aplastic anemia;
BU, busulfan; FLU, fludarabine; ATG, thymoglobulin; CY,
cyclophosphamide; ETO, etoposide; CAR, carboplatin; THIO,
thiotepa; TBI, total body irradiation; MEL, melphalan.

94

=

=X 1111‘(687% o]t} o %“@*l%i?%

2 0]2l Z 235U, o]2] A 2d-0]2] F 338Y)0|9)aL &

9] 717k F4 168 (91, 1-5409) 0] ATk(No, 10 4},

VN 7 35T o Wwsk ASHIL ol FelE 19

7hg @nAd ot xléﬂa’iﬁb 747%94 o]2le] FeiE
%

27} Bl it &=t z% MNEef &
T2 dxdoe] 10808 7P Bt 71 51, AlhEo]
o A 1599 vt 10822 7P Btal 2%
o w7t 77 3%, 4599 = 18] U
o} 4559 g Hel 159 %‘rZH 3= 2| Akxd
EA|Eo] AL Higkal X WA o]l 73—?—‘; carboplatin
(CAR), etoposide (ETO), CYE

2
A9 g Rt FALLA 548 wolA Yitor bu
EEEE!

3
O & 81.3%, JCV $AES 169
= dolels 7 e 908 o

2 87.5%°l @3t F ulolx

1l T O

BF GAS Hel Aee 169 T 4WHoR 250 tH(Table 3).

SpARE of2jgt vl 2H of e} o] JrE A

(1599t #¢H4 e w o HE vro] uak 24

< A 2% 548 frode gt
271HEEFAES Hel 58 F 39¢] BKV7L 74Zﬂ°%

10% o] BKV7} AZE o] 90.1%2] FAHES E‘rlHOJ “7133
S04 BRKVY FAEo] T = Vet oy 54
Hog FoJsiAl= Tt

T

3) 014] FAIFIH o FHY B

o] 2 A2 9 ¥-& BU, fludarabine (FLU), thymoglobulin

Vol, 19, No, 2, October 2012



Activation of BK Virus after Stem Cell Transplantation

Table 2. Summary of patients charateristics and clinical manifestations

o 18 Hematuria Stem .

No. Gender Age  Primary disease Condl.tlonlng SX. Sxi grade BKV JCV cell GVHD CMV CIdeo_
regimen o duration ——— grade Ag vir

day Initial Maximal source

1 M 12.7 PNH, SAA BU/FLU/ATG 135 14 1 1 + - BM Skin 1 + -

2 M 9.2 SAA FLU/CY/ATG 338 1 2 2 + - PB Skin 1 + -

3 M 8.9 ALL, Ph+ TBI/ETO/CY 2 5 1 1 - + BM Skin 1 + -

4 M 10.4 Medulloblastoma ETO/CAR/THIO 51 9 1 1 + - PB - - -

5 M 12.6  AML, M2 BU/CY -2 120 1 3 + - -BM  Skin 3 - 6 times

6 M 11.3  AML, M4 BU/CY -1 4 1 1 - - r-BM - - -

7 F 12.1  ALL, Ph+ TBI/FLU/CY 0 6 1 1 + - CB Skin 1 + -

8 M 4.3 Neuroblastoma CAR/ETO/CY 25 23 1 1 + - PB - - -

9 M 5 Wilms tumor CAR/ETO/CY 45 45 1 2 - - PB - + -

10 F 9.9 SAA FLU/CY/ATG 37 540 1 3 + - PB Liver& + -

skin 4

11 M 6.6 ALL, Ph+ TBI/ETO/CY 7 40 1 2 + - BM Gl 1 + -

12 M 129 AML, M2 BU/CY 8 4 1 1 + + r-PB Liver 3 - -

13 M 12.2  AML, M2 BU/CY 26 18 1 1 + + r-PB - + 3 times

14 M 14 Neuroblastoma CAR/ETO/CY 44 100 1 4 + + PB - 6 times

15 M 13,1 AML, M1 BU/CY 22 22 1 1 + + PB Liver 2+ 2 times

16 F 11.8 SAA FLU/CY/ATG 0 0 1 1 + - PB Skin 1 + -

“The time it took until symptom expresses after transplant. Sx, symptom; BKV, BK virus; JCV, JC virus; GVHD, graft-versus-host
disease; CMV, cytomegalovirus; PNH, paroxysmal nocturnal hemoglobinuria; ALL, acute lymphoblastic leukemia; AML, acute myeloid
chromosome positive; BU, busulfan;
thymoglobulin; CY, cyclophosphamide; ETO, etoposide; CAR, carboplatin; THIO, thiotepa; TBI, total body irradiation; BM, bone
marrow; PB, peripheral blood; CB, cord blood; r-, related; G, grade.

leukemia; SAA, severe aplastic anemia; Ph+, Philadelphia

Table 3. PCR positivity in patients with hemorrhagic cystitis
after HSCT

Gross hematuria ~ Microscopic hematuria

(=grade 2) (%) (grade 1) (%)
BKV 13 (87.5%) 3 (12.5%)
JCV 5 (31.3%) 11 (68.8%)
BKV or JCV 14 (87.5%) 2 (12.5%)
BKV and JCV 4 (25%) 12 (75.0%)

PCR, polymerase chain reaction; HSCT, hematopoietic stem
cell transplantation; BKV, BK virus; JCV, JC virus.
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Table 4. Conditioning regimen and grade of hematuria
N
Conditioning regimen Grade of hematuria Patients

1 2 3 4 HC (%)” Total (%)”
BU/CY 4 0 1 0 5 (41.6%) 2 (30%)
BU/FLU/ATG, CY/FLU/ATG 2 1 1 0 4 (40%) 0 (25%)
TBI/CY/ETO, TBI/CY/FLU 2 1 0 0 3 (37.5%) 8 (20%)
CAR/ETO/CY,CAR/ETO/THIO 2 1 0 0 3 (42.9%) 7 (17.5%)
THIO/MEL 0 0 0 1 1 (33.3%) 3 (7.5%)
Total 10 3 2 1 16 (40%) 40 (100%)

YPercentages of hematuria in the regimen.

PPercentages of the regimen in total cases.

Abbreviations: HC, hemorrhagic cystitis; BU, busulfan; FLU, fludarabine; ATG, thymoglobulin; CY, cyclophosphamide; ETO,
etoposide; CAR, carboplatin; THIO, thiotepa; TBI, total body irradiation; MEL, melphalan.
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