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Autologous stem cell transplantation for Crohn’s disease:
same authors, different conclusions?

In the ASTIC trial," patients with Crohn'’s disease refractory
to corticosteroids and a minimum of three other
immunosuppressive or biological drugs were randomly
assigned to either stem cell mobilisation followed by
immediate hematopoietic stem cell transplantation
(HSCT), or stem cell mobilisation and continued
conventional therapy.’” These same authors previously
reported negative results, with one death in the
transplantation group and no difference in primary
outcome between the control and treatment group.’ In
the Lancet Gastroenterology & Hepatology, James O Lindsay
and colleagues’ now report significant improvement in
Crohn'’s disease activity index (CDAI),>*a patient-reported
outcome score based on abdominal pain and stool
frequency (PRO-2),° quality of life, and simple endoscopic
score for Crohn's disease (SES-CD).® In this Article,? the
authors attempt to correct a type Il error in trial design
that gave the impression that HSCT is not beneficial.

The complex primary endpoint of the ASTIC
study—a medication-free, clinically asymptomatic,
and radiological and endoscopic disease-free remission
period'—contributed to the type Il error. This endpoint
had never been attempted in any previous trial and was
in reality a simple binary endpoint—ie, the treatment
would either be a cure or a failure. Because no drug for
Crohn’s disease is curative, it seems plausible that all
approved drugs would have also failed to meet such
a stringent primary endpoint. Drug trials for Crohn’s
disease use much more realistic endpoints, such as
CDAI, PRO-2, SES-CD, and quality of life>* When the
authors focused on these widely accepted drug trial
endpoints, transplantation resulted in significant
improvement.? This improvement was impressive,
since drug trials usually enroll treatment-naive patients
without stricturing, penetrating, or fistulating disease.
By contrast, patients enrolled to the ASTIC trial had
not responded to at least four immune-based drugs,
including some with fistulating and penetrating disease.

A second type Il error in the ASTIC trial design arose
because patients were randomly assigned to either HSCT
with 200 mg/kg cyclophosphamide and antithymocyte
globulin  or mobilisation with cyclophosphamide
(4 g/m* [100 mg/kg]), which is half the dose of
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cyclophosphamide used in the transplantation regimen.
Treatment efficacy in the ASTIC randomised trial was
therefore obscured by comparing drug (transplant
cyclophosphamide) to 50% of the drug (mobilisation
cyclophosphamide). For autologous HSCT, the infused
stem cells are merely a supportive blood product to
accelerate hematopoietic recovery; both toxicity and
efficacy are determined by the conditioning regimen.

In this Article, the authors attempt to correct this by
reporting the outcomes of all transplantations, including
patients initially in the mobilisation group who crossed
over to HSCT. When re-analysed in this manner, the
results of HSCT for treatment-refractory Crohn'’s disease
are promising, with significant improvement in CDAI,
PRO-2, SES-CD, and quality of life.

The theoretical concept behind autologous HSCT
for Crohn’s disease is to re-establish tolerance with a
single treatment (conditioning regimen) that stops
inflammation and induces transient cytopenias.
Thereafter, it is hoped that rapid recovery within days
of hematopoiesis and somewhat slower recovery over
months of lymphopoiesis in a non-inflammatory
environment will reset self-tolerance. Post-transplantation
human immune analysis studies in patients with multiple
sclerosis® support the concept of immune regeneration,
and studies in systemic lupus erythematosus® support the
concept of immune tolerance.

Crohn's disease is unique among autoimmune
disorders because persistent inflammation from ulcers,
fistulae, fissures, and strictures contaminated with faeces
could prevent a complete reset of tolerance following
HSCT. A possible simple approach to improve the efficacy
of the regimen used in the ASTIC trial is to incorporate
several months of post-transplantation oral gut
cleansing antibiotics (eg, metronidazole, rifaximin, or
ciprofloxacin), or an oral agent to decrease inflammatory
cytokine release (eg, cyclosporine), or both, to facilitate
a non-inflammatory environment during the first
6 months of post-transplantation lymphopoiesis.

In terms of safety, transplantation regimen doses
of cyclophosphamide should not exceed 200 mg/kg
due to risk of cardiac and liver damage.” In ASTIC, the
combined mobilisation and transplantation dose
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of cyclophosphamide was 300 mg/kg.** The one
death from hepatic veno-occlusive disease suggests
that, when using 200 mg/kg cyclophosphamide in
the conditioning regimen, the mobilisation dose of
cyclophosphamide should have been reduced by half,
to 50 mg/kg (2 g/m?). Alternatively, mobilisation can be
performed with filgrastim (G-CSF) alone.

Autologous HSCT, done with the ASTIC approach,
was not a cure. It did, however, define the maximum
limit of combined mobilisation and transplantation
cyclophosphamide dose, and resulted in significant
improvements in patients with refractory Crohn’s
disease. Further investigation of autologous HSCT
to define the optimal candidate, mobilisation,
regimen, and standard of care during and after
transplantation should continue within experienced
centres. Before initiation of another randomised trial,
further phase 1-2 studies of modified mobilisation
and conditioning regimens should be performed to
minimise unique Crohn’s disease toxicity while also
optimising efficacy.
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