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Abstract
BK virus rarely causes disease but is typically associated with patients who have had a trans-
plant. The cornerstone of therapy is reduction in immunosuppression. A recent surge in 
BKVAN correlates with use of potent immunosuppressant drugs, such as tacrolimus and my-
cophenolate mofetil. Studies have not shown any correlation between BKVAN and a single 
immunosuppressive agent but rather the overall immunosuppressive load. A 12-year-old male 
with recurrent acute myeloblastic leukemia (M4) was undergoing chemotherapy regimen at 
MAHAK Pediatric Cancer Treatment and Research Center. Following 28 days of allogenic trans-
plantation with protocol BU/CY/Mel from his brother, he had severe hematuria in urine. So he 
was screened for the reason of hematuria. The results of screening showed that he had posi-
tive BK virus in urine (viral load PCR tests: 7128037228 IU/ML). According to grade IV hemor-
rhagic cystic, cidofovir was administered for the first time as IV and then 2 times as intravesi-
cal. After the administration of cidofovir, the symptoms of hematuria improved and the load 
of BK virus decreased that finally accounted as zero. Cidofovir could be the target issue in 
patients’ recovery. Authors suggest further evaluations of cidofovir both in allogeneic stem 
cell transplantation setting and in renal allograft patients to consider its impact on BKV and 
nephropathy.
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Introduction

BK virus is a human polyomavirus which is acquired in early childhood and remains life-
long latent in the genitourinary system [1]. The BK virus, a member of the polyomavirus 
family, has uncommon significant consequences of infection [2–4]. BK virus rarely causes 
disease but is typically associated with patients who have had a transplant [5]. Many people 
who are infected with this virus are asymptomatic. If symptoms do appear, they could have 
mild respiratory infection or fever [6].

The cornerstone of therapy is reduction in immunosuppression. A recent surge in BKVAN 
correlates with the use of potent immunosuppressant drugs, such as tacrolimus and myco-
phenolate mofetil. Studies have not shown any correlation between BKVAN and a single 
immunosuppressive agent but rather the overall immunosuppressive load [7].

This study reports the management and care of a boy with acute myeloblastic leukemia 
(AML) who conferred with BK virus during his treatment. The mentioned patient had been 
admitted at MAHAK Pediatric Cancer Treatment and Research Center (MPCTRC) for diag-
nosis and treatment.

Case Description

A 12-year-old male, the first child of nonfamilial marriage, had been referred to 
MPCTRC at May 2017. He did not have any history of familial cancer but showed symptoms 
of fatty liver grade II. His father has minor thalassemia and the mother has Familial Medi-
terranean Fever.

At the time of referring at MPCTRC, he was diagnosed with AML-M4 at May 2017. His 
chemotherapy was administered based on AML-BFM 98 and during the regimen; he had 
cranial radiotherapy with 12 Gray at October 2017.

Unfortunately, the patient had relapsed at July 2018 and was treated with FLAG protocol. 
At the time of finalizing induction phase, he was transplanted with protocol BU/CY/Mel. 
Peripheral Blood Stem Cell Transplantation was collected from full match (10/10) 4 years old 
brother in September 2018.

One month after transplantation, the patient admitted due to gross hematuria and clot in 
urine (grade IV hemorrhagic cystitis [HC]). Urine and plasma analysis showed that BK virus 
was not detectable in his plasma instead the viral load in urine by quantitative real-time PCR 
was positive and very high (7.128.037.228 IU/ML). BK VAHC responded dramatically to 
intravenous (0/68 mg/kg = 75 mg) and intravesical (after rising creatinine and 4 times hemo-
dialysis) 3 times which respectively (0/27 mg/kg = 30 mg, 0/68 mg/kg = 75 mg and 0/68 
mg/kg = 75 mg) cidofovir.

Other treatments consisted of Intravenous immunoglobulin and intravesical Cipro-
floxacin long term. Bladder irrigation was performed with Hyaluronic Acid. Patient took 71 
units of irradiated single donor platelet and 35 units irradiated packed cell council collection 
of gross hematuria. Figure 1 shows the summary of patient’s treatment and follow-up. At 
present (23 months after transplant), the patient is in good condition without any complica-
tions and all of the drugs are discontinued.

Informed Consent

Written informed consent was obtained from the parents of the patient for publication 
of this case report and any accompanying images.
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Discussion

After allogeneic transplant, immunosuppression and pro-inflammatory cytokines stim-
ulate high-level BKV viral replication that could be contributed to the severity of symptoms 
in HC [8]. A study was conducted in 2014 with the subject of assess and quantify the incidence, 
severity, risk factors, and outcome of clinical BKV disease after allogeneic HSCT in a contem-
porary cohort. All patients (491 patients transplanted) who underwent an initial allogeneic 
HSCT between January 1, 2010, and December 31, 2011, at Dana-Farber Cancer Institute/
Brigham and Women’s Hospital were identified through the data repository of the Dana-
Farber Cancer Institute/Brigham and Women’s Hospital HSCT program. BKV disease occurred 
in 78 patients (15.9%). In summary, they concluded that BKV disease is a common compli-
cation of HSCT [9].

In another study published in 2006, a 25-year-old male with acute lymphoblastic leukemia 
became infected with the BK virus after allogeneic stem cell transplantation that was cured 
by the cidofovir bladder instillation [10].

One study reported 3 cases of AML that became infected with the virus after allogeneic 
stem cell transplant. It was conducted to emphasize that cidofovir with reducing immunosup-
pressive treatment will be a good alternative in the therapy of HC associated with BK virus in 
the allogeneic stem cell transplant recipients [1]. In all cases, the virus was found in urine 
after allogeneic stem cell transplant recipients.

In our study, the case is a 12-year-old child. Recent tests have shown no signs of AML in 
the patient, indicating a positive BMT, and no evidence of BK virus in the plasma or urine of 
the patient, indicating a positive effect of Cidofovir and, of course, its proper injection. Further 
investigations are needed to clarify its efficacy and whether earlier instillation in asymp-
tomatic viremia can prevent development of more tissue damage.

Fig. 1. A summary of the time of diagnosis, treatment process, and patient recovery.
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