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PML < 800 > 800

Total IIT Patients
less than 800: 4.4%
Mean: 1444
Median 1410

PML Patients  
(6 est. counts)
less than 800: 55.0%
Mean: 880
Median: 738

Natalizumab Related PML CD4 counts.   n=22  
-150 (est) -744
-252 -950 (est)
-295 -992
-442 -1095
-550 (est) -1135
-600 (est) -1233
-637 -1236
-650 (est) -1300 (est)
-658 -1348
711 -1808
-732 -1849
Patient values Biogen IDEC on file.
Estimated values derived from:
Haghikia, D et al, ATP-production in CD4+ 
lymphocytes as possible marker of cellular 
immunocompetence in MS patients 
undergoing immunotherapy: longitudinal 
analyses and mitochondrial 
haplotypes (abstract) In: 25th Congress 
of the ECTRIMS September 11, 2009, 
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Patients

Declining CD4 (n=30):
IIT point below baseline

Baseline
IIT

mean decline: 318
median decline: 174
percent declined: 
(31/270) 11.5%
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Patients

iATP

CD4 <800
CD4 >800

Low response

High response

Low iATP <225 n= 8/270 (3%)
Low values include: 14, 
22,57,149,193,206,217,222
Mean=135 Median=171

INTRODUCTION:
A duration effect for PML risk associated with natalizumab therapy appears to exist.  Data is limited regarding natalizumab 
induced changes in biochemical and cellular parameters.
The majority of clinical PML cases in natalizumab treated patients have occurred following at least 24 natalizumab 
infusions
  
METHODS:
This is an open-label study of 270 patients with relapsing forms of MS designed to assess the biochemical, immunological 
and pharmacokinetic profiles of a large, actively infusing natalizumab patient cohort. Plasma samples for bundled flow 
cytometry analysis (including CD3, CD4, CD8, CD19), CBC, Cylex ImmunKnow functional assay, IgG4, soluble VCAM, 
Tysabri Antibody ELISA testing and natalizumab concentrations were obtained less than 4 hours prior to infusion of 
Tysabri 300 mg IV. CD4 values were obtained on all patients as a practice standard prior to initiation of natalizumab 
therapy and every 12 months thereafter. This data was then integrated longitudinally with the IIT data to compute CD4 
dynamics.  Available CD4 values in patients diagnosed with PML were aggregated from data on file at Biogen Idec as well 
as that available in the literature.1

RESULTS:
Large portions of this trial remain ongoing.  Results related to CD4 and associated cell dynamics as well as the iATP 
assay will be presented at this time. Baseline mean CD4 count was 1063 (SD 390cells/microL)  An increase in cell count 
to 1496 cells/micro L (SD 479 cells/microL) was seen after 12 months of therapy.  At the IIT observation point, a mean cell 
count of 1444 cells/microL (SD 480 cells/mircroL) was identified.  A 29% increase in mean CD4 count was seen from 
baseline to peak. Time to mean CD4 peak was 22.7 months with a mean time to CD4 trough of 30.7 months among those 
that dropped (193/270).  A mean drop of 382 cells/microL was seen. Low iATP level <225 mg/ml were seen in 3% of the 
total population.  Mean CD4 counts in this population were 1222.  Mean CD4 counts in general population were 1444. 
The total number of patients with a CD 4 count of less than 800 were 12/270 (4.4%).

CONCLUSIONS:
CD4 populations almost uniformly escalate (mean 29%) with a peak at 22.7 months.  After that point, significant fluctuation 
is seen with some patients manifesting dramatic declines.  Initial escalation presumably represents the combination of 
mobilization from bone marrow stores as well as impaired trafficking.  The time point for peak CD4 correlates well with the 
observed increase in PML cases.  The data suggests the possibility of increased apoptosis following this peak in a small 
number of patients.  A CD4 count of <800 during steady state infusion is an unusual event in our population (4.4%).  The 
mean CD4 count in the comparator PML population was 880 with a significant number of patients falling under 800.  This 
finding may be useful in risk stratification with further verification.  A small number of patients 8/270 (3%) fell into a low 
iATP category.  This correlated weakly with lower CD4.  Low iATP levels have been observed in a small number of patients 
diagnosed with PML. This parameter also deserves further study regarding possible usage in risk stratification.  Evaluation 
of our small cohort with previous immunosuppression revealed a significant decrease in CD4 cell mobilization without 
absolute CD4 or iATP reductions.
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