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n INTRODUCTION

Progressive multifocal leukoencephalopathy 
(PML) is a central nervous system (CNS) dis-

ease due to John Cunningham virus (JCV) infec-
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tion resulting in progressive damage of glial cells, 
particularly in oligodendrocytes, usually with fa-
tal prognosis [1]. PML affects patients with severe 
immunosuppression, including individuals with 
haematological malignancies, organ transplant re-
cipients, and patients with chronic inflammatory 
disorders or HIV infection [1]. The development 
of monoclonal antibodies (mAb) as new immu-
nomodulating therapies in recent times led to an 
increased risk of PML, as shown by the relative-

Progressive multifocal leukoencephalopathy (PML) is 
a viral infection due to John Cunningham Virus (JCV) 
resulting in progressive damage of brain white matter, 
mostly related to HIV infection or hemato-oncological 
malignancies. PML onset is usually multifocal with 
rapid neurological progression and poor prognosis. 
Here we report an atypical case of PML with mono-
focal onset and a good outcome in a 64-year-old man 
who received a kidney transplant for end-stage renal 
disease (ESRD). The applied antirejection immuno-
suppressive drug regimen included tacrolimus, pred-
nisone and mycophenolic acid. Three years after the 
transplant, he complained of right-hand tremor and 
rapidly progressive right hemiparesis, with prominent 
involvement of the upper limb. Brain magnetic reso-
nance imaging (MRI) showed a significant demyeli-

SUMMARY

nating area in the left frontal lobe, without mass effect 
and contrast enhancement. Real-time PCR analysis 
revealed the presence of JCV on cerebrospinal fluid. 
Consequent immunosuppressive drug suspension re-
sulted in a global improvement of neurological symp-
toms and a favourable evolution of the neuroradiolog-
ical findings. Subsequent eight-year follow-up MRI 
confirmed the stability of imaging findings over time. 
Therefore, early recognition of PML symptoms and 
MRI sign along with the rapid suspension of immu-
nosuppressive drugs can modify the natural history of 
this disease after a kidney transplant. 
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ly common association of PML with natalizumab 
therapy in multiple sclerosis and Crohn’s disease, 
rituximab treatment in lupus, or efalizumab in 
psoriasis [2]. The prevalence of PML is estimat-
ed to range tween 4-5 per 100,000 in the general 
population, rising to 0.07-0.52% in patients with 
hematologic malignancies and 0.7% in transplant 
recipients [2]. PML is typically a multifocal dis-
ease presenting with progressive symptoms such 
as cognitive alterations, sensory deficits, gait 
and coordination disturbance, hemianopsia, and 
aphasia; seizures can occur in 18% patients [3]. 
Magnetic resonance imaging (MRI), laboratory 
test and mostly the JCV-DNA detection on cere-
brospinal fluid (CSF) samples are essential for a 
timely diagnosis [1]. Here we describe an atypical 
case of PML developed after prolonged treatment 
with tacrolimus and mycophenolic acid in a kid-
ney transplant recipient, presenting with clinical 
and radiological monofocal onset and improving 
after suspension of immunosuppressive drugs.

n CASE REPORT

A 64-year-old man received kidney transplant af-
ter being dialysed for 4 years for end-stage renal 
disease (ESRD) due to hypertensive and diabetic 
nephropathy. His maintenance immunosuppres-
sive regimen included tacrolimus, prednisone, and 
mycophenolic acid. His physical examination and 
renal function were normal since transplant. After 
3 years he complained right hand tremor and right 
arm weakness, and a first CT examination resulted 
normal. Within few weeks from symptoms onset, 
he rapidly developed right hemiparesis, for which 
he was hospitalized. Brain magnetic resonance 
imaging (MRI) (Figure 1, A-C) revealed multi-
ple sub-cortical bilateral lesions in cerebral white 
matter due to non-specific vascular gliosis, with a 
focal and large demyelinating area in left frontal 
lobe not determining mass effect and with no sig-
nificant contrast enhancement. MRI spectroscopy 
showed elevated lactates and choline peaks and 
reduced NAA. Due to patient’s medical history, 
clinical and radiological findings, the diagnosis 
of PML was suspected. Laboratory test on serum 
and CSF including major infective diseases (cryp-
tococcal antigen, HIV, Cytomegalovirus, Herpes 
Zoster, Herpes Simplex 1 and 2) and antibody for 
para-neoplastic encephalitis were negative. Re-
al-time PCR on CSF for JCV- DNA detection was 

positive; therefore, the diagnosis of PML was con-
firmed and immunosuppressive drugs suspend-
ed. After immunosuppressive therapy suspension, 
no further clinical evolution was observed, and a 
progressive recovery with slight improvement 
in neurological symptoms was observed. After 5 
months from initial diagnosis, the real-time PCR 
on CSF was repeated and JCV was not detected. 
Follow-up brain MRI after eight months from the 
onset confirmed a reduction in demyelinating area 
within left frontal lobe (Figure 1, B-D). During the 
next eight years, clinical and brain MRI follow up 
showed a stabilized neurological and neuroradi-
ological picture, characterized by paresis of right 
hand, minor paresis of the right limb, and left fron-
tal lobe white matter lesion stability. 

n DISCUSSION

The JCV is a ubiquitous human polyomavirus that 
is carried by 50-90% of the population [4]. Reacti-

Figure 1 - Brain MRI examination showing multiple lesions located bilaterally in the sub-cortical 196 

white matter on T2w (a) and FLAIR (c) images; the largest was located in the left frontal region, 197 

without mass effect or contrast enhancement. Follow-up brain MRI after 8 months from initial 198 

diagnosis showing a slight reduction of the left frontal lesion on T2w (b) and FLAIR (d) images. 199 
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Figure 1 - Brain MRI examination showing multiple le-
sions located bilaterally in the sub-cortical white mat-
ter on T2w (a) and FLAIR (c) images; the largest was 
located in the left frontal region, without mass effect 
or contrast enhancement. Follow-up brain MRI after 8 
months from initial diagnosis showing a slight reduc-
tion of the left frontal lesion on T2w (b) and FLAIR (d) 
images.
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vation of JCV could determine PML in immuno-
suppressed patients with malignancies (typically 
lymphomas), as well as in organ transplant recip-
ients treated with methotrexate, cyclophospha-
mide, azathioprine, or mycophenolate [5, 6]. PML 
was exceptionally rare until the AIDS advent, but 
by the mid-1990s its incidence rate was about >3 
per 1,000 patient-years in the HIV-positive popu-
lation [7]. Recently, the disease has been sporad-
ically observed in patients undergoing therapy 
with monoclonal antibodies, particularly subjects 
with multiple sclerosis treated with natalizumab 
[1]. PML patients usually develop neurological 
symptoms evolving in few weeks, including neu-
ropsychological changes such as progressive sub-
cortical dementia, apraxia, vision and movement 
disorders. Natural history of the disease is inexo-
rably progressive and leads to death within few 
months from initial diagnosis [2]. Berger et al. in 
2013 elaborated a consensus statement for diag-
nosis of PML. Definitive diagnosis of PML needs 
neuropathology confirming the typical triad of 
demyelination, bizarre astrocytes, and enlarged 
oligodendroglial nuclei, combined with demon-
stration of JCV in brain specimens [8]. When 
histological examination is not possible, the pres-
ence of clinical and radiological manifestations 
compatible with PML with or without presence of 
JCV in CSF is also considered diagnostic, relying 
on the principle of “no better explanation”, and 
distinguishing possible PML from probable PML 
[8]. In the last few years, in relation to the new era 
of biological immunomodulatory therapies, atyp-
ical forms of PML with variable onset, course, 
prognosis, unusual cortical involvement and ab-
sence of known risk factors have frequently been 
described [1]. Here we report an atypical case of 
PML in a patient who received kidney transplant 
three years before, which disproves some of the 
assumptions once considered indispensable for 
the formulation of the clinical suspicion of PML. 
The first atypical manifestation consists in the 
monofocal onset of disease, generally occurring 
since the beginning as a multifocal disorder [1]. 
Monofocal onset has recently been reported in 
case series of patients Natalizumab-related PML, 
while at present no definite case was observed in 
patients undergoing traditional immunosuppres-
sive therapy [9, 10]. Another extraordinary atypi-
cal feature was the monophasic course of the dis-
ease and its overall good prognosis. In our patient 

the virus reactivation basically occurred only dur-
ing the immunosuppression phase induced by 
anti-rejection drugs, whereas once mycophenolic 
acid and tacrolimus were suspended the demy-
elinating process spontaneously ran out proba-
bly due to the reconstituted immunocompetence. 
Until recent times PML was always considered 
fatal, and average survival was approximately six 
months with a mortality rate of about 80% within 
nine months from the onset, and sporadic cases 
of long survival times have rarely been report-
ed in literature [11]. To date a monophasic PML 
course with monofocal disease localization, sim-
ilar to the one observed in our patient, has been 
observed only in patients with multiple sclerosis 
treated with natalizumab, in which the regression 
JCV infection occurred in about 50% cases treat-
ed with plasmapheresis [11]. Only a single case 
of PML related to kidney transplant has been de-
scribed with monofocal onset and stabilization of 
neurological symptoms after immunosuppres-
sive drugs suspension, but in this report JCV ha-
ven’t been demonstrated on CSF [12]. Finally, it 
has been reported that post-transplantation PML 
has a high risk of fatal evolution and may have a 
higher incidence than reported in human immu-
nodeficiency virus (HIV) patients on highly active 
antiretroviral therapy (HAART) or in natalizum-
ab-related PML [13]. 
In the unusual PML clinical presentations, the role 
of conventional and advanced MRI techniques is 
pivotal in detecting suggestive hallmarks of the 
underlying disease, similarly for what happens 
for different neurological disorders [14-21].
In conclusion, PML is a rare complication associ-
ated with the use of immunosuppressive drugs af-
ter kidney transplant. The clinical course of PML 
is usually rapid and progressive but in some rare 
cases could be atypical with monofocal/mono-
phasic course; for this reason, clinical experience 
and prompt multi-modal diagnostic assessment 
are essential for a correct diagnosis. The progno-
sis of the disease in most cases is poor, but our 
report demonstrates that early PML recognition 
and timely suspension of immunosuppressive 
drugs could modify natural history of this disease 
in kidney transplant recipients. 
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