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Background

Methods

Figure 1. Scheme.  G-CSF, filgrastim; Cy, cyclophosphamide
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Objective
To determine if autologous hematopoietic stem cell Transplant can be safely 
and effectively simplified in persons with MS.

Figure 2. Change on EDSS after HSCT by types of MS
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Figure 3. Kaplan Meier overall survival
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Persons with multiple sclerosis (MS) are sometimes treated with high-dose 
immune suppressive or cytotoxic drugs and an autotransplant.  More than 1000 
autotransplants are reported with MS progression-free survival >5 y 
posttransplant.  Use of autotransplants may be substantially more common as 
many cases are not reported.  Some data suggest outcomes are considerably 
better in persons with relapsing-remitting MS compared with other MS variants. 
 Therapy-related mortality (TRM) has decreased to <2% because of less 
intensive pretransplant regimens and better subject selection.  Trials have 
reported a greater proportion of subjects with no evidence of active disease in 
subjects receiving high-dose therapy and an autotransplant compared with 
controls.  Recent autotransplants use less intensive pretransplant therapy with 
seemingly similar efficacy and fewer adverse events.  Whether the autograft is 
needed for bone marrow recovery and/or efficacy is uncertain but unlikely to be 
tested in randomized trials.
 We previously reported autotransplants for several haematologic neoplasms 
can be done in an outpatient setting using refrigerated blood cells.   We now 
report data from 552 subjects with MS receiving autotransplants in an 
outpatient setting using refrigerated blood cells.

Subjects
We studied consecutive subjects with MS from June 2015 to December 2018 
including those with: 
1. Relapsing-remitting (RRMS)
2. Secondary progressive (SPMS)
3. Primary progressive (PPMS)

Eligibility criteria included all the following: 
- Karnofsky performance score >70%
- Extended Disability Status Scale (EDSS ≤8 in the 2 w pretransplant)

Methods
- CNS magnetic resonance image (MRI) ≤3 mo 
pretransplant
- No prior bone marrow toxic drugs
- Normal heart, liver, lung and kidney function
- ≥6 mo since exposure to immune suppressive drugs

Primary co-endpoints were granulocyte and platelet 
recovery and TRM. The protocol is registered in 
ClinicalTrials.gov identifier NCT02674217.

Blood cell collection
Blood cells were mobilized by cyclophosphamide, 50 
mg/kg, given intravenously over 2 h on d -11 and -10.  
Filgrastim, 10 μg/kg, was given twice daily on d -9 to -1 
subcutaneously.  

Results

Conclusion

Apheresis
Subjects had a median of 1 apheresis (range, 1-3) with only 72 (13%) requiring 
>1 apheresis.  A median of 5.80 x10E+6/kg viable CD34-positve cells was 
infused (range, 1-37.83 x10E+6 /kg).

We report a method to do autotransplants in persons with MS in an outpatient 
setting using refrigerated grafts.  This approach is safe, reduces costs and 
increase availability of autotransplants for MS in developing countries.  We 
welcome a randomized trial to validate our conclusions.

Apheresis was done on d -2 either by vein or via a Mahurkar®-type subclavian catheter.  The objective was to collect ≥1.0 
x 106 viable CD34-positive cells/kg.

Conditioning and infusion
Subjects were outpatients. Cyclophosphamide, 50 mg/kg intravenously, was given over 2 h on d -11 and -10 followed by 
2-mercaptoethane sulfonate Na (mesna), 1g/m2 over 3 h.  Treatment was repeated on d -2 and -1.  
All subjects received ondansetron, 8 mg, dexamethasone, 4 mg and pantoprazole.  Filgrastim (10 μg/kg, once daily) 
cotrimoxazole, fluconazole and acyclovir were given until granulocytes >0.5 x 109/L (Figure 1).

Graft storage
The apheresis product and 1 ml aliquots thereof were kept  at 4º C in 1 L transfer packs for up to 96 h.   

Enumeration of mononuclear (MNC) and CD34-positive cells was done by flow-cytometry. Viability studies of the stored 
apheresis product used propidium iodide exclusion evaluated on a flow cytometer. 
The apheresis product was obtained on d –2 was infused on d 0, in cases requiring >1 apheresis, cells were infused 1 d 
after the last dose of cyclophosphamide.

Subjects
552 subjects were enrolled after June 2015 to December 2018.  194 were male (35%).  Median age was 47 y (range, 21-73 y).  
114 subjects (21%) had primary progressive MS, 229 (41%) relapsing remitting MS and 209 (38%) secondary progressive 
MS.   Median EDSS score was 6 (range, 0 to 8) with an IQR of 5.5-6.0.

Results

#472

Haematopoietic recovery and TRM
Median intervals to granulocytes >0.5 
x10E+9/L was 8 days (range 2-15) and to 
platelets >20 x109E+9/L was 5 days (range 
1-18 d).   5 subjects received 
RBC-transfusions and 2, platelet 
transfusions.  25 subjects were hospitalized 
within 28 d of their autotransplant with 
durations typically <2 d (Table 1). There was 
no haemorrhagic cystitis.

Indications for hospitalization (n)

Neutropenic fever 9
Iatrogenic pneumothorax 4
MS flare 4
Nausea and/or vomiting 3
Cardiac arrhythmia 1
Rectal bleeding 1
Urinary tract infection 1
Transient ischemic attack 1
Pleural effusion 1

Table 1. Reasons for hospitalization
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