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Letters to the Editor

BK virus encephalitis without 
concurrent hemorrhagic cystitis 
in an allogeneic hematopoietic 
stem cell transplant recipient

TO THE EDITOR: The BK virus (BKV) is a human poly-
omavirus of the Papovaviridae family and causes clinical 
disease mainly in immunocompromised hosts such as pa-
tients infected with human immunodeficiency virus or 
transplant recipients [1]. Only a few cases of BKV encephali-
tis have been reported in hematopoietic stem cell (HSC) 
transplant recipients, with the majority of cases presenting 
with concurrent hemorrhagic cystitis [2-4]. In this paper, 
we report a patient with BKV encephalitis without con-
current hemorrhagic cystitis who received allogeneic stem 
cell transplantation from a matched sibling donor for treat-
ment of a second relapse of diffuse large B cell lymphoma 
following autologous HSC transplantation (HSCT).

CASE
A 62-year-old woman with relapsed diffuse large B cell 

lymphoma (DLBCL) after autologous HSCT received an allo-
geneic peripheral blood stem cell transplantation from a 
sex-mismatched and ABO- and human leukocyte anti-
gen-matched related donor after conditioning with fludar-
abine (30 mg/m2/day for 6 days) and intravenous busulfan 
(0.8 mg/kg every 6 hr for 2 days). She had been diagnosed 
with DLBCL 2 years previously, and treated with autologous 
HSCT as salvage therapy after the first relapse of the disease. 
Graft versus host disease (GVHD) prophylaxis consisted of 
3 mg/kg/day of intravenous cyclosporine A (CsA) and intra-
venous methotrexate (15 mg/m2 on day 1 and 10 mg/m2 
on days 3, 6, and 11). This therapy prevented development 
of acute GVHD. The serum level of CsA was adjusted to 
maintain a target trough serum level between 200 and 300 
ng/mL. No hemorrhagic cystitis occurred during the course 
of immunosuppression.

On post-transplant day 25, while the patient was still 

receiving CsA, memory loss, disorientation to time and 
place, and slurred speech were observed. Diffusion magnetic 
resonance imaging (MRI) showed no evidence of diffusion 
restriction, and only non-specific findings suggesting a sub-
acute or chronic lacunar infarction at the right basal ganglia 
were found. The patient’s disorientation recovered tran-
siently over the next 24 hrs, although her neurological symp-
toms became progressively worse during the next 48 hrs. 
A repeat contrast-enhanced MRI performed 5 days after 
the onset of these symptoms showed no abnormal findings, 
with the exception of mild leukoaraiosis in the bilateral 
cerebral white matter, basal ganglia, and pons. A sleep and 
waking electroencephalogram (EEG) showed a slow, con-
tinuous generalized theta rhythm suggesting the presence 
of diffuse cerebral dysfunction. Based on this finding, CsA 
was switched to mycophenolate mofetil to exclude the possi-
blity of reversible posterior leukoencephalopathy syndrome, 
neurotoxicity caused by the immunosuppressive agent. 
Analysis of cerebrospinal fluid (CSF) showed normal glucose 
(71 mg/dL) and protein (19.5 mg/dL) levels and no evidence 
of pleocytosis. Microbiological examination of the CSF 
showed negative results for bacteria, mycobacteria, tox-
oplasma, herpes simplex virus type (HSV) I and II, cytomega-
lovirus (CMV), enterovirus, varicella-zoster virus, Epstein- 
Barr virus, and cryptococcus. Examination for BKV or John 
Cunningham (JC) viruses was not performed because there 
was no evidence of BKV encephalitis or progressive multi-
focal leukoencephalopathy on the MRI findings. The mental 
state of the patient deteriorated progressively with stupor 
without fever developing on post-transplant day 40. A fol-
low-up sleep and waking EEG showed moderate to severe 
diffuse cerebral dysfunction, with evidence of progressive 
worsening of cerebral dysfunction. This finding led us to 
carry out a repeat MRI that showed the findings had changed 
since the initial scan. A diffusion-weighted image (Fig. 1) 
identified diffusion restriction areas in the post-frontal and 
parietal periventricular white matter, and along the pre-
central and postcentral subcortical white matter, suggesting 
new development of encephalitis.

Because diffusion restriction is a common MRI finding 
in encephalitis cases, a follow-up CSF analysis including 
real- time PCR and PCR for BK virus was carried out on 
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Fig. 1. Diffusion-weighted MR image on post-transplant day 45 
showing diffusion restriction along the precentral and postcentral 
subcortical white matter (white arrows).

Fig. 2. Results of PCR confirming BKV encephalitis (1. CSF; 2. whole 
blood). Abbreviations: P, positive control; N, negative control.

post-transplant day 48. Real-time PCR test and PCR were 
performed using a BKV quantitative real-time PCR kit 
(Bio-Core. Inc., Seoul, Korea) and a BKV PCR Kit (Bio-Core. 
Inc., Seoul, Korea), respectively, and showed positivity for 
the BK virus (Fig. 2). The viral load for BKV was 3,356 
copies/mL, confirming the diagnosis of BKV encephalitis. 
PCR for BKV with a peripheral blood sample was also shown 
to be positive (Fig. 2).

PCR analysis of a urine specimen yielded negative results. 
PCR for other viruses such as HSV I, HSV II, enterovirus, 
varicella-zoster virus, Epstein-Barr virus, CMV, and JC were 
all negative. We did not discontinue immunosuppressive 
therapy when the diagnosis was established because we 
considered it too early to stop prophylaxis for GVHD. The 
patient died on post-transplant day 79 owing to probable 
aspiration pneumonia without recovery of mental stupor. 

DISCUSSION
Primary BK virus infections occur during childhood with 

nearly 90% of children being infected by the age of 5 years 
[5]. Latent infection establishes in the renal epithelium and 
possibly other tissues including the brain. Chronic carrier 
status persists as long as the carrier remains immuno-com-
petent, and reactivation may occur in immunodeficient pa-
tients [6-9]. The main clinical manifestations of BK virus 
infections are hemorrhagic cystitis, some types of encephali-
tis, and interstitial nephropathy in bone marrow transplant 
recipients, HIV-infected patients, and renal transplant recip-
ients, respectively [7, 10, 11].

Several cases of BKV encephalitis have been reported 
in patients with immunocompromised status, although only 
3 cases have been reported in HSC transplant recipients 

[2-4, 12-15]. Several points discriminate the present case 
from these previous reports. First, hemorrhagic cystitis was 
not observed in this case, unlike the previously reported 
clinical manifestations of BKV encephalitis in HSC trans-
plant recipients, with 2 of the 3 cases developing hemor-
rhagic cystitis before the onset of symptoms associated with 
encephalitis [2, 4]. Second, the initial findings of MRI in 
our case were not compatible with encephalitis, despite 
the presence of severe neurological symptoms and signs. 
Although some pathogens causing viral encephalitis have 
a predilection for particular areas of the brain, no typical 
MRI characteristic for BKV encephalitis has been reported. 
One of common findings which have been reported for 
BKV encephalitis was diffusion restriction, known as a com-
mon finding of encephalitis [2, 3]. Three previously reported 
cases had MRI findings suggesting encephalopathy with 
the onset of neurological symptoms, but we were only able 
to find diffusion restriction in the third follow-up MRI, 
19 days after the onset of symptoms. Third, reactivation 
of the BK virus occurred in a relatively short period (i.e., 
23 days after the HSCT), whereas the previous cases showed 
late onset of neurologic symptoms, at least 100 days after 
HSCT. In addition to these atypical findings, several possible 
factors other than viral pathogens as causes encephalopathy, 
such as immunosuppressant medication (CsA) and uremia 
with blood urea nitrogen and creatinine levels being 62.2 
mg/dL and 1.8 mg/dL at the onset of symptoms, respectively, 
made it difficult to accurately diagnose when the neuro-
logical symptoms appeared in our patient.

The definite diagnosis of BKV encephalitis in our patient 
was made by PCR of viral DNA in the CSF. This is the 
only established tool for diagnosing BKV encephalitis. The 
PCR result for BKV in a urine specimen was negative, and 
we were able to confirm that hemorrhagic cystitis did not 
develop concurrently in our case.

Because no effective treatment has been reported for the 
BK virus infection, early detection of the infection and 
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reduction or discontinuation of immunosuppressant agents 
for restoration of immunity are known to be the best ways 
to control infection. This report emphasizes the importance 
of considering the presence of BKV encephalitis in allogeneic 
SCT recipients on immunosuppressant medications who 
present with neurological symptoms even though there is 
no sign of hemorrhagic cystitis.
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Concomitant transformation of 
monoclonal gammopathy of un-
determined significance to multi-
ple myeloma and of essential 
thrombocythemia to acute biphe-
notypic leukemia 37 years after in-
itial diagnosis
 
TO THE EDITOR:  The occurrence of monoclonal gammop-
athy of undetermined significance (MGUS) and essential 
thrombocytopenia (ET) in the same patient is quite rare. 
With an anecdotal purpose, we herein report the long-term 
clinical history of a patient who presented with simultaneous 
evolution to multiple myeloma (MM) and to acute bipheno-
typic leukemia from MGUS and ET, respectively, with the 
latter conditions simultaneously diagnosed 37 years prior 
to this case.

CASE 
The occurrence of monoclonal gammopathy of un-

determined significance (MGUS) and essential thrombocy-
topenia (ET) in the same patient is quite rare [1-3], usually 
manifesting as an incidental finding. In addition, the coex-
istence of multiple myeloma (MM) with ET has also been 
rarely reported [4-8]. Moreover, the evolution of MGUS 
to MM simultaneously with blastic transformation of ET 
in the form of acute biphenotypic leukemia, as observed 
in this report, represents an exceptionally rare occurrence. 
With an anecdotal purpose, we herein report the long-term 
clinical history of a patient who presented with concomitant 
evolution of MGUS to MM and from ET to acute bipheno-


