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Abstract

Progressive Multifocal Leukoencephalopathy (PML) is a degenerative disease of the central nervous system (CNS) caused 
by a polyoma virus called JC polyoma virus (JCPyV). It affects patients with some diseases like lymphoproliferative diseases 
and patients with advanced AIDS usually with a CD4 count of less than 100 cells/L and carries a poor prognosis. Its clinical 
and radiological features are suggestive but could be similar to other diseases like toxoplasmosis and tuberculosis that can 
affect the CNS in AIDS patients. Here we report on 15 cases of PML, attended and managed in Tripoli University Hospital in 
Tripoli, Libya. All of the patients were in advanced stages of HIV infection, and were not using medications at presentation. 
All the patients except one died within a period of 2 days- 2 months of presentation possibly due to associated opportunistic 
infections (OI). PML has not been reported in the Libyan medical literature and here we report its clinical and radiological 
features and the prognosis of its course.
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Introduction

Progressive Multifocal Leukoencephalopathy (PML) is a 
severe demyelinating disease of the central nervous system 
(CNS) caused by a polyoma virus called JCyV virus after the 
initials of the first patient, from which this simple DNA virus was 
first isolated in 1971 [1]. The disease can occur as an activation 
of a latent infection in patients with lymphoproliferative 
disorders, sarcoidosis, immunosuppressive treatment, 
pregnancy, diabetes, after treatment with monoclonal 
antibodies like natalizumab and in old age [2].

Among AIDS patients it affects around 4% of them, 
usually with CD4 cell count less than 50/mm3 [3,4] or in some 
of these cases, it can present as an immune reconstitution 
syndrome (IRIS) after starting effective antiretroviral 
treatment (ART) [5].

Epidemiologically, 50% of normal children at 6 years of 
age and 80% of the general population have a serum positive 
antibody test against the virus without having any clinical 
manifestations, with the virus staying dormant in the lymphoid 
tissue, kidneys and bone marrow. Its mode of transmission is 
not well known but its widespread distribution suggests the 
inhalation route as the probable route of transmission. With 
immunosuppression the virus may become active and cause 
disease affecting usually the CNS [6].

Clinically, in AIDS patients, PML presents very insidiously 
with patients presenting after weeks to months of CNS 
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symptoms like loss of vision, clumsiness, difficulty in walking, 
loss of coordination, facial drooping, seizures, muscle 
weakness, personality changes and speech trouble [7].

In Libya, only one report was found about this disease 
[8] and since such cases can be seen in the medical ward 
especially in countries where ART is not always available 
for AIDS patients, we present these 15 cases to highlight the 
importance of this disease in the differential diagnosis of 
CNS problems.

Objective

To describe the clinical course/outcome, laboratory and 
radiological features of PML in 15 Libyan patients with AIDS.

Patients and Methods

The study was a retrospective study where we examined 
the files of 15 patients attended at the Infectious Disease 
Department (IDD) of Tripoli University Hospital (TUH) 
(formerly known as Tripoli Medical Center) between 2004 
and 2008. The personal data of the patients (age, sex) together 
with some clinical data were noted. The available CD4 count 
and the PCR of HIV results, were registered together with the 
results of the CT-scan and/or MRI. Simple statistical analysis 
was used to verify frequencies.

Results

We included 15 patients with PML. All of them, except 
one, were males. Intravenous drug abuse was the risk factor 
for HIV in all of them except in the woman included in this 
study who got infection from her husband. All of them denied 

homosexual behaviour. Their ages ranged between 16 to 
45 years (mean: 34,7y). Most of them (77%) were in their 
4th decade of age. The mean duration of symptoms was 3.5 
months (range: one week- 12 months). The disease was of 
slow onset in all of the cases taking few weeks to 3 months.

Cognitive, motor and visual symptoms were found in 
60%, 46% and 27% of the patients, respectively. Expressive 
dysphasia was common affecting 30% of them. Focal and/
or generalized fits were observed in 26% of the patients. 
Cerebellar symptoms/signs were found in four patients 
(27%), in two of them they were the only neurological 
symptoms.

Other opportunistic infections like toxoplasma 
encephalitis, pulmonary tuberculosis and oral candidiasis 
were found in one, two, and seven patients, respectively.

All the patients had severe lymphopenia. In patients with 
available results, the CD4 count was below 200 cells/µL in all 
of them except one who has a CD4 count of 205. It was less 
than 100 cells/µL in 9 of them (75%). In those with available 
PCR the HIV viral load ranged from 37.000-1.700.000 c/mm3.

All the patients had typical MRI findings of PML 
(hypodense white matter in T1 weighted and hyperdense 
areas in T2 weighted MRI without a mass effect). In the 
CT scan the PML lesions appeared as hypodense confluent 
lesions without mass effect affecting the white matter only. 
The lesions affected the cerebral hemispheres only in 11 
patients being bilateral in 4 patients. They affected the 
cerebral and cerebellar hemispheres in 4 patients (Figures 1 
& 2). Isolated cerebellar involvement was found in 2 patients 
(Figure 3).

Figure 1: The MRI of the brain in case 1 showing hyper dense area involving the white matter of both cerebral hemispheres 
more pronounced on the right side.
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Figure 2: The CT scan appearance of the brain in case 1 showing hypodense area involving the white matter of both cerebral 
hemispheres more pronounced on the right side.

Figure 3: The MRI scan appearance of the brain in a case of PML showing hyperdense area involving the white matter of the 
left cerebellar hemisphere, the peduncle of the right cerebellar hemisphere and parts of the midbrain.

In spite of the initiation of the highly active antiretroviral 
therapy (HAART) all the patients except one died within 2 
days to 2 months of their diagnosis. The only one surviving 
patient had isolated cerebellar involvement and this could 
explain his better prognosis.

Discussion

The JCPyV virus infects the oligodendrocytes that 
produce the myelin nerve sheaths which cover the nerves, 
leading to destruction of the white matter of the brain with 
possible consequent atrophy and shrinkage of the brain 
without affecting the gray matter [9]. The disease affects 
patients with low CD4 count usually less than 100 cells/mm3 
[2] although it can affect also patients with higher CD4 count, 

a fact that was shown here in one of our cases.

The mean survival time of the untreated patients with 
PML is 2 months but it is around 20 months with HAART [6]. 
In our cases, one patient survived for 2 years, most likely 
because his PML was restricted to the cerebellum and did not 
involve more vital structures, the other patients died due to 
the more extensive cerebral disease and possibly due to more 
serious associated opportunistic diseases like tuberculosis.

The diagnosis of PML is usually made by a suggestive 
clinical picture and compatible CT/MRI findings, but a 
definitive diagnosis is made with brain biopsy. Cognitive, 
motor and visual problems are common but fever, headache 
and sensory problems are rare being more common in 
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patients with cerebral toxoplasmosis. These findings were 
clearly found in our cases and have been reported by others 
[9,10]. By CT-scan the lesions show decreased attenuation 
of the affected white matter which appears as intense areas 
on proton-density and T2-weighted MRI. Subtle lesions are 
common especially with CT-scan that is less sensitive than 
the MRI to diagnose such lesions. Mass effect is usually 
absent and the lesions do not show uptake of contrast. These 
features were clear and suggestive in our patients (Figures 
1-3). In the late stages ipsilateral atrophic changes could be 
seen [10].

Although the MRI findings are quite typical for PML, 
many times they are not enough to differentiate it from 
HIV-associated leukoencephalopathy or HHV-6 infection. So 
definitive diagnosis relies on a brain biopsy [11,12].

The differential diagnosis of PML also includes cerebral 
toxoplasmosis (CT), which has a more rapid clinical course, 
CNS lymphoma, tuberculoma, and cryptococcoma but all 
these lesions produce mass effect and/or show contrast 
uptake [13].

CSF examination is not helpful but a pleocytosis of more 
than 100 cells excludes PML. Looking for the virus in the CSF 
by the PCR technique has a sensitivity of 80% and specificity 
over 90% but is not always positive as it is in the urine and 
plasma [14,15].

The treatment of PML relies mainly on the early use of 
HAART which looks to be effective in changing the course 
of the disease in some cases [16,17] but may not prevent 
its development since many cases developed PML in spite 
of having undetectable viral load [18]. Worsening of the 
symptoms after starting HAART, can happen also and could 
be related to the JCPyV-related immune reconstitution 
syndrome (IRIS) [19-21].

Antiviral treatment options like foscarnet and cytarabine 
and immune modulating agents like immune stimulants, 
steroids, interferon were found to be in-effective in the 
treatment of PML [22-24].

Cidofovir and camptothecin were tested in some case 
studies with little or no significant efficacy and are not 
recommended and there is no effective secondary prophylaxis 
against PML for patients with low CD4 count [25,26].

More recently, drugs targeting JCPyV infection and 
spread including inhibitors of viral attachment, viral entry, 
viral signaling, viral trafficking, viral uncoating, all proved 
ineffective [27].

PML was a fairly common OI among our patients with 

AIDS due to the non-availability of ART, and nowadays we 
see much less cases because ART is more available, better 
adherence of the patients to the treatment and due to less 
stigma against these patients [28].

Conclusions

PML is a rare but serious disease in AIDS patients 
and it should be included in the differential diagnosis 
during evaluation of any AIDS patient presenting with CNS 
manifestations in any patient with CNS manifestations not 
on ART or being started on these medications. Because of the 
non-availability of any effective treatment and hence its poor 
prognosis, HIV-infected patients should be started on ART as 
early as possible to avoid severe immunosuppression and its 
consequences of severe OIs like PML.
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