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A small proportion of patients with rheumatoid arthritis (RA)
have very severe, destructive, resistant, and progressive dis-
ease. Despite new therapies such as the tumor necrosis factor
(TNF) blockers, not all patients respond well. As pointed out
by Arthur Kavanaugh, MD, anti-TNF does not work all the
time, citing evidence of an inadequate response in 40% of
patients. The percentage of nonresponders to TNF blockers is
at least 20% and, in certain circumstances, may even be as
high as Dr. Kavanaugh suggests. Thus, there continues to be a
need for therapy for the most resistant patients.

PATIENT SELECTION
When undertaking treatment that has a 2 to 4% treatment
related mortality rate (as documented by the European Bone
Marrow Transplant Registry headed by Alan Tyndall, MD),
appropriate patient selection is paramount. Among considera-
tions, the degree of “resistance” to previous therapy is one of
the more important. A number of patient inclusion criteria
regarding treatment resistance were discussed at this sympo-
sium:
• Failure of 2 disease modifying antirheumatic drugs
(DMARD) (proposed by John Moore, MD)
• Failure of 2 DMARD, a combination regimen, and a TNF
blocking agent (Alan Tyndall, MD)

• Failure of more than 4 DMARD (John Snowden, MD;
Richard Burt, MD)
•  Failure of more than 4 DMARD, with possible inclusion of
TNF blockers in one DMARD regimen (Jaap van Laars, MD)

Two speakers (Christopher Bredeson, MD, and Sarah
Bingham, MD) indicated that tissue biopsies to detect the
presence of T cells may be useful to predict response to stem
cell transplantation (SCT) and that, by implication, tissue
biopsies with T cells found in the synovial tissue should be an
inclusion criterion.

Although there are clear similarities among these regi-
mens, it is also clear that there is no uniform agreement on the
most appropriate patient selection criteria with respect to
treatment resistance.

Clear criteria for destructive disease and treatment failure
are required, i.e., the failure of 3 or 4 DMARD regimens
including a combination regimen, plus failure of a TNF block-
er. Since each of the regimens results in response in some
patients, this requirement would decrease the likelihood that a
patient would be exposed to what remains a very dangerous
therapy. It is also highly appropriate to include as a selection
criterion the presence of a predefined amount of T cell infil-
tration in the synovial tissue. This would ensure that the
patient’s disease would respond to an appropriate SCT regi-
men and would increase the likelihood of success, particular-
ly if the patient had already failed the above regimens. While
it would be useful to have more tissue biopsy evidence, the lit-
erature supports the view that synovial tissue T cell infiltration
is a measure of responsiveness. While patients with “end-
stage” RA, in whom even remission would not improve qual-
ity of life or function, are inappropriate for this therapeutic
technique (because so much bony damage has occurred), the
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use of biopsy material could obviate the need for a specific
disease duration criterion by emphasizing disease activity.

REGIMEN SELECTION
As in other autoimmune diseases, there is no consensus on the
appropriate SCT regimen in RA. Controversy continues as to
the pathogenesis of RA, although a majority of rheumatolo-
gists still believe the T cell is intimately involved (however, it
may not be the only or even the primary cell associated with
pathogenesis)1.  James Talmadge suggests macrophages may
be important targets for the treatment of RA, while Gary
Firestein suggests the fibroblast may be an important cell type
(the latter was not presented at this symposium)1-3.

Several regimens have been used in patients with RA
undergoing SCT, including varying doses of cyclophos-
phamide from as low as 120 mg/kg to 200 mg/kg. As report-
ed at this symposium, 2 out of 9 patients did not respond even
to 200 mg/kg cyclophosphamide and significant toxicity
(without mortality) occurred, as outlined by Jaap van Laars.

While nonmyeloablative regimens were most frequently
discussed, John Snowden and Richard Burt recommended a
myeloablative regimen because they feel that the present reg-
imens are not effective enough. They point out, however, that
there are no data to support a specific myeloablative regimen
at present. Even allografting using a nonmyeloablative regi-
men was speculatively considered (Peter McSweeney, MD),
although it was considered in the context of the inefficacy of
present regimens for the long term.

I leave the choice of the best SCT regimen to the transplant
physicians, who are experts in this area. It is worth pointing
out, however, that the most appropriate SCT regimen has not
yet been found or tested.

As noted by Sarah Bingham, patients seem to respond to
DMARD therapy nicely after relapse. Thus time to relapse
may be a good measure of response and a 3 to 5 year followup
allowing “usual” DMARD therapy might be a very appropri-
ate extension of future trials of SCT for rheumatoid arthritis.

ENDPOINTS OF RESPONSE
Progress has been made in defining endpoints of response,
which can be used to advantage in clinical trials of SCT in
RA. The Disease Activity Scale (DAS) has been validated, as
have the ACR 20 response criteria4,5. These measures can eas-
ily be modified to define patients with near remissions6.
Remissions, too, have been defined and described in the liter-
ature. Thus, endpoints of response are available and should be
used when testing SCT in RA.

Similarly it is appropriate to simultaneously examine a
number of secondary endpoints such as the duration of ACR
50 or ACR 70 response, various measures of quality of life,
and cost-benefit analysis.

CONCLUSIONS
There may be a place for stem cell transplantation in the treat-
ment of RA. The patients who would benefit from this thera-
py likely represent only a small portion of the total population
with RA (speculatively less than 10% of patients), but this
represents a large number of patients over time.

I recommend further Phase I and II studies (pilot studies)
under the aegis of the European Bone Marrow Transplantation
Group or a North American equivalent organization
(American Blood Marrow Transplant Society or the
International Bone Marrow Transplant Registry) to further
define appropriate patient selection criteria and the appropri-
ate SCT regimens to test. The effort must remain multicen-
tered and should, ideally, remain multinational. The coopera-
tion shown between American, European, and Australian cen-
ters with respect to other autoimmune diseases should contin-
ue and even expand to include other continents.

Within the 2 years, after the patient selection criteria and
the SCT regimen(s) have been further defined, it would be
appropriate for involved parties to convene a 2 or 3 day con-
ference to decide upon common selection criteria, one or 2
treatment regimens, and appropriate endpoints to start a con-
trolled trial for stem cell transplantation in RA. 
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