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Abstract
Progressive multifocal leukoencephalopathy (PML) is a rare, often fatal demyelinating disease caused by
reactivation of JC virus (JCV) in immunocompromised hosts. Post-transplant PML is uncommon but
carries high mortality and limited treatment options. We describe a 49-year-old man with two prior renal
transplants, prolonged multi-agent immunosuppression, repeated rituximab exposure, newly diagnosed
HIV infection, and chronic myeloid leukemia who developed seizures, aphasia, and tremor three years
after his second transplant. MRI revealed multifocal white matter lesions involving the parietal, occipital,
brainstem, and cerebellar peduncle regions; cerebrospinal fluid studies were unremarkable, and brain
biopsy confirmed simian virus 40 (SV40) positive PML. Despite reduction of immunosuppression, the
patient died three months after diagnosis. This case highlights the convergence of multiple recognized
PML risk factors — solid-organ transplantation, cumulative rituximab exposure, and newly diagnosed HIV
— in a single patient, and illustrates seizures as an atypical but important presenting feature arising from
cortically adjacent demyelinating lesions. Clinicians should maintain a high index of suspicion for PML in
immunocompromised patients with new neurologic symptoms, as diagnosis often requires brain biopsy
when cerebrospinal fluid PCR is negative or unavailable. Given the absence of curative antiviral therapy,
management remains centered on immune reconstitution, balanced against the risk of graft rejection in
transplant recipients. As the use of biologic and immunosuppressive agents expands, clinicians should
anticipate rising PML incidence and the ongoing need for targeted, blood-brain-barrier-penetrant antiviral
therapies.

Introduction
Progressive multifocal leukoencephalopathy (PML) is a rare demyelinating disease caused by
reactivation of the John Cunningham virus (JCV) in immunocompromised hosts, leading to destruction
of oligodendrocytes (Brooks and Walker 1984). It occurs in patients with HIV infection, hematologic
malignancy, solid-organ transplantation, or exposure to monoclonal antibody therapies such as
natalizumab and rituximab (Brooks and Walker 1984). Post-transplant PML is rare, with an incidence of
0.027% among renal transplant recipients, but is frequently rapidly progressive and fatal, with limited
treatment options (Eng et al. 2006). We report a 49-year-old man with two prior renal transplants,
prolonged immunosuppression, rituximab exposure, newly diagnosed HIV, and chronic myeloid leukemia
(CML) who presented with seizures and imaging findings ultimately confirmed as PML by brain biopsy.

Case Summary
A 49-year-old man with hypertension-induced renal dysfunction progressed to end-stage renal disease
over eight years, requiring hemodialysis. In 2013, he underwent his first living-donor renal transplant,
maintained on tacrolimus, mycophenolate mofetil, and steroids; the graft was lost to rejection three
years later despite anti-thymocyte globulin (ATG) and steroids.
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In 2018, he received a second living-donor transplant. Pre-transplant single-antigen bead testing was
positive for donor-specific antibodies, requiring desensitization with two doses of rituximab,
plasmapheresis, and intravenous immunoglobulin; ATG induction and standard triple
immunosuppression followed. One month post-transplant he developed biopsy-proven antibody-
mediated rejection, treated with rituximab and plasmapheresis, with later recurrence managed by
intravenous steroids; creatinine stabilized between 1.8 and 2.1 mg/dL.

Three years after the second transplant, he presented with leukocytosis and anemia; bone marrow
biopsy confirmed BCR-ABL–positive CML, and dasatinib was started. Workup incidentally revealed HIV
infection (CD4 282/mm³, viral load 1,720,000 copies/mL), and antiretroviral therapy with
dolutegravir/emtricitabine/tenofovir alafenamide was initiated.

Two months later, he developed seizures, aphasia, and bilateral hand tremors. MRI showed gliosis in the
left parietal and right occipital lobes with multifocal juxtacortical and deep white matter lesions
bilaterally, middle cerebellar peduncle involvement as well as the brainstem. Cerebrospinal fluid analysis
was negative for tuberculosis and malignant cells, and CSF JCV PCR was negative, prompting brain
biopsy. Biopsy of the left parietal lesion showed non-neoplastic tissue with lymphocytic cuffing and
SV40 positivity, confirming PML. Despite reduction of immunosuppression, he deteriorated and died
three months after diagnosis.

Discussion
PML results from reactivation of JC virus (JCV), a ubiquitous polyomavirus to which 50–90% of adults
are seropositive, but clinical disease remains rare (prevalence 4.4 per 100,000) and typically requires
significant immunosuppression from HIV/AIDS, hematologic malignancy, or transplantation (Tan and
Koralnik 2010; Brew et al. 2010). Post-transplant PML occurs in an estimated 0.027% of renal transplant
recipients; recognized risk factors include pre-transplant blood transfusion, elevated panel reactive
antibody, and immunosuppressive agents such as mycophenolate mofetil (Hildreth and Alcendor 2021;
Neff et al. 2008), while monoclonal antibody therapies including rituximab and natalizumab are also
linked to rising incidence (Eng et al. 2006).

Prognosis is poor in the absence of specific antiviral therapy: three-month untreated mortality ranges
from 20–50%, with death typically within six months of diagnosis (Brew et al. 2010; Crowder et al. 2005).
JCV persists quiescently in kidney, bone marrow, and lymphoid tissue after primary infection, and
reactivation is associated with rearrangements of the viral regulatory region (Tan and Koralnik 2010;
Jensen and Major 2001).

Clinical presentation is heterogeneous, most commonly motor weakness, speech disturbance, and
cognitive impairment (Crowder et al. 2005). Seizures occur in approximately 20% of cases and, though
PML is classically a white matter disease, are attributed to demyelinating lesions adjacent to cortical
grey matter, as in our patient (Tan and Koralnik 2010). MRI is the diagnostic modality of choice, typically
showing T2/FLAIR-hyperintense, T1-hypointense lesions (Brew et al. 2010). Definitive diagnosis requires
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JCV DNA detection in cerebrospinal fluid by PCR; when PCR is negative despite strong clinical suspicion,
as in our patient, stereotactic brain biopsy remains the gold standard (Brew et al. 2010; Anand et al.
2019).

Treatment centers on immune reconstitution. In HIV-positive patients, combination antiretroviral therapy
yields one-year survival of 39–56%, correlating with baseline CD4 count (De Luca et al. 1998;
Marzocchetti et al. 2009a). In HIV-negative patients, reducing immunosuppression is the primary
strategy despite the risk of graft rejection; median survival among transplant recipients is approximately
6.4 months, with 84% mortality (Hildreth and Alcendor 2021). Investigational approaches — JCV-specific
dendritic cell vaccines, plasma exchange to accelerate natalizumab clearance, and in vitro-active agents
such as mirtazapine, mefloquine, and cidofovir — have shown limited clinical benefit to date
(Marzocchetti et al. 2009b; Brickelmaier et al. 2009; Elphick et al. 2004).

This case highlights the rarity of post-transplant PML and illustrates how cumulative
immunosuppressive exposures may synergistically increase susceptibility to JCV reactivation. Beyond
long-term post-transplant immunosuppression, our patient had repeated rituximab exposure, newly
diagnosed HIV infection, and CML — multiple recognized PML risk factors converging in a single
individual. Seizures as the presenting manifestation, together with the need for brain biopsy despite
nondiagnostic cerebrospinal fluid studies, further emphasize the diagnostic challenges this condition
poses.

Conclusion
Patients with HIV, hematologic malignancy, transplantation, or biologic therapy exposure require vigilant
monitoring for neurologic symptoms of PML, including seizures, an atypical but recognized presentation.
Management of transplant recipients is particularly challenging, requiring a balance between immune
reconstitution to combat JCV and preservation of graft function. No curative therapy currently exists, and
mortality remains high. As biologic and immunosuppressive therapy use expands, PML incidence is
expected to rise, underscoring the need for targeted antiviral agents capable of crossing the blood-brain
barrier (Hildreth and Alcendor 2021).
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