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Category: Medicine
*Current Policy Effective Date: 11/1/11

Title: Bone Marrow/Stem Cell
Transplantation for Autoimmune
Diseases

**Procedure Code(s):
38240, 38241

____________________________________________________________________________
Description/Background
Autoimmune Diseases
Autoimmune diseases represent a heterogeneous group of immune-mediated disorders, with
some of the most common types being multiple sclerosis (MS), rheumatoid arthritis (RA), systemic
lupus erythematosus (SLE), and systemic sclerosis/scleroderma. The National Institutes of
Health estimates that five to eight percent of Americans have an autoimmune disorder.
The pathogenesis of autoimmune diseases is not well understood but appears to involve
underlying genetic susceptibility and environmental factors that lead to loss of self-tolerance,
culminating in tissue damage by the patient’s own immune system (T cells). Immune suppression
is a common treatment strategy for many of these diseases, particularly the rheumatic diseases
(e.g., RA, SLE and scleroderma). Most patients with autoimmune disorders respond to
conventional therapies, which consist of anti-inflammatory agents, immunosuppressants and
immunomodulating drugs. However, these drugs are not curative, and a proportion of patients will
have severe, recalcitrant or rapidly progressive disease. It is in this group of patients with severe
autoimmune disease that alternative therapies have been sought, including hematopoietic stemcell transplantation (HSCT).
HSCT in autoimmune disorders raises the question of whether ablating and “resetting” the
immune system can alter the disease process and sustain remission and possibly lead to cure.

*See policy history boxes for any previous effective dates if applicable
**See section “CPT/HCPCS Level II Codes” for additional code(s) if applicable.
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Hematopoietic Stem-Cell Transplantation
Hematopoietic stem cell transplantation (HSCT) refers to a procedure in which hematopoietic
stem cells are infused to restore bone marrow function in patients who receive bone-marrow-toxic
doses of cytotoxic drugs with or without whole body radiation therapy. Hematopoietic stem cells
may be obtained from the transplant recipient (autologous HSCT) or from a donor (allogeneic
HSCT). They can be harvested from bone marrow, peripheral blood or umbilical cord blood
shortly after delivery of neonates. Although cord blood is an allogeneic source, the stem cells in it
are antigenically “naïve” and thus, are associated with a lower incidence of rejection or graftversus-host disease (GVHD). Immunologic compatibility between infused hematopoietic stem
cells and the recipient is not an issue in autologous HSCT. However, immunologic compatibility
between donor and patient is a critical factor for achieving a good outcome of allogeneic HSCT.
Compatibility is established by typing of human leukocyte antigens (HLA) using cellular, serologic
or molecular techniques. HLA refers to the tissue type expressed at the class I and class II loci on
chromosome 6. Depending on the disease being treated, an acceptable donor will match the
patient at all or most of the HLA loci (with the exception of umbilical cord blood).
The goal of autologous or allogeneic HSCT in patients with autoimmune diseases is to eliminate
self-reactive lymphocytes (lymphoablative) and generate new self-tolerant lymphocytes. This
approach is in contrast to destroying the entire hematopoietic bone marrow (myeloablative), as is
often performed in autologous HSCT for hematologic malignancies. However, there is currently
no standard conditioning regimen for autoimmune diseases and both lymphoablative and
myeloablative regimens are used. The efficacy of the different conditioning regimens has not
been compared in clinical trials.
____________________________________________________________________________
CPT/HCPCS Level II Codes (Note: The inclusion of a code in this list is not a guarantee of
coverage. Please refer to the medical policy statement to determine the status of a given procedure)

Established codes:
N/A
Other codes (investigational, not medically necessary, etc.) for the listed
conditions in this policy only:
38205
38206
38208
38210
38211
38212
38213

38214

38215

38220

38221

38240

38241
____________________________________________________________________________
Diagnoses/Medical Conditions
N/A
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____________________________________________________________________________
Medical Policy Statement
Autologous or allogeneic hematopoietic stem-cell transplantation is considered experimental and
investigational as a treatment of autoimmune diseases, including, but not limited to
 Multiple sclerosis
 Juvenile idiopathic and rheumatoid arthritis
 Systemic lupus erythematosus
 Systemic sclerosis/scleroderma
 Type 1 diabetes mellitus
Rationale
Two TEC Assessments have addressed the issue of high-dose lymphoablative therapy and
stem cell rescue in autoimmune diseases and support the policy. Recent reviews
summarize the experience to date with HSCT and autoimmune diseases.
As of March 2009, patients with an autoimmune disease registered in the European Group
for Blood and Marrow Transplantation/European League Against Rheumatism
(EBMT/EULAR) database who have undergone HSCT include a total of 1,031 with the
clinical indications of multiple sclerosis (n=379), systemic sclerosis (n=207), systemic lupus
erythematosus (n=92), rheumatoid arthritis (n=88), juvenile idiopathic arthritis (n=70),
idiopathic thrombocytopenic purpura (n=23), and Crohn’s disease (n=23). (6)
Multiple Sclerosis
Currently, MS is the most common autoimmune disease for which autologous HSCT is
being studied. Following initial promising clinical experience, more than 350 consecutive
cases have been reported by the EBMT over the last decade. Most patients who underwent
autologous HSCT for MS in the early studies had secondary progressive MS, and relatively
fewer had relapsing remitting disease, with a Kurtzke Expanded Disability Status Scale
(EDSS) of 3.0–9.5 at the time of HSCT. Improvements in supportive care and patient
selection have contributed to improved outcomes, with a significant reduction in treatmentrelated mortality to 1.3 percent seen during 2001–2007. It is now generally accepted that
administering HSCT relatively early in the course of the disease to reduce inflammation
before irreversible neuronal damage occurs is important. Current studies target MS patients
with active disease and worsening disability, as evidenced clinically by relapse, change in
EDSS and/or inflammatory activity seen on magnetic resonance imaging (MRI) and who
have failed at least one approved first-line immunomodulatory MS therapy for enrollment.
Follow-up of several years will be needed to evaluate outcomes of these clinical trials.
A recent review summarizes the experience with HSCT and MS. A small number of
patients have undergone autologous HSCT for the rare malignant form of MS, which is
characterized by very active inflammatory disease with high relapse rates leading to a rapid
progression of disabilities from the onset. These patients had persistent disease activity
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despite numerous different treatments. All but one patient were relapse-free without the
need for ongoing immunosuppression after autologous HSCT with up to 66 months of
follow-up. One patient experienced a mild relapse that improved with conventional
treatment. All of the patients had remarkable improvement in their functional abilities.
The majority of patients who have undergone autologous HSCT have had poor prognosis
MS, which manifests as frequent relapses or the early onset of the secondary progressive
(SPMS) phase of the illness within three to five years of diagnosis. Studies are mainly case
series that report the outcomes of autologous HSCT in MS patients with ongoing disease
activity that is refractory to conventional disease-modifying agents. There has not been a
“standard” transplant regimen, and different mobilization and conditioning regimens have
been used throughout the published series. Clinical relapses were reported following
autologous HSCT in one series, but overall, there has been an absence of ongoing acute
episodic inflammatory disease activity in most reports. Evidence of ongoing chronic disease
activity was seen in 14–76 percent of cases in the different series, with median follow-up
between 1.5 to 3 years. Although the frequency of progression seems to be similar to what
might be expected from historical controls, in many of the transplant studies, between 5
percent and 60 percent of patients actually had significant and sustained improvement in
their disability score, and MS progression-free survival seems to level off with increasing
length of follow-up after autologous HSCT, a change from the expected natural history of
progressive disabilities increasing with time.
Burt and colleagues have transplanted 21 patients with relapsing-remitting MS with ongoing
relapses during treatment with interferon. The conditioning regimen was nonmyeloablative.
With a median follow-up of 37 months, 16 patients remained free of relapse, whereas 17 of
the 21 patients had a one-point or greater improvement in their EDSS scores.
The EBMT Autoimmune Diseases Working Party database reported new data from a
retrospective survey of 178 patients with MS who underwent autologous HSCT following
one of several different preparative regimens. Overall, at median follow-up of about 42
months, the disease remained stable or improved in 63 percent of cases and worsened in
37 percent. Autologous HSCT was associated with significantly better progression-free
survival in a subset of younger patients (i.e., younger than 40 years of age) affected by
severe, progressive MS who received autologous HSCT within five years from diagnosis
compared to those older than 40 years. The authors suggest that autologous HSCT could
be considered after failure of conventional treatments in patients with rapidly progressing
MS.
Clinical Trials
A Phase III randomized trial (Stem Cell Therapy for Patients With Multiple Sclerosis Failing
Interferon A Randomized Study) is recruiting participants to study the effect of autologous
peripheral blood HSCT in patients with relapsing MS versus FDA-approved standard of
care. Primary endpoint is disease progression. Patients will be followed for five years after
randomization. Estimated enrollment is 110, and estimated study completion date is
January 2012 (NCT00273364).
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The Phase II randomized ASTIMS trial evaluating autologous HSCT in severe cases of MS
was terminated due to difficulty in accruing patients and lack of funds. The High-Dose
Immunosuppression and Autologous Transplantation for Multiple Sclerosis (HALT-MS)
Study is a Phase II nonrandomized, uncontrolled trial to determine the effectiveness of
autologous HSCT for the treatment of poor prognosis (relapsing remitting or secondary
progressive) MS. The primary outcome measure is time to treatment failure. Estimated
enrollment is 25, and estimated study completion date is January 2015 (NCT00288626).
The Canadian MS-BMT Phase II study is to determine the effect of autologous HSCT on
early-stage MS. Estimated enrollment is 24. Enrollment completed July 2009.
Systemic Sclerosis/Scleroderma
Vonk and colleagues reported the long-term results of 28 patients with severe diffuse
cutaneous systemic sclerosis who underwent autologous HSCT from 1998 to 2004. There
was 1 transplant-related death and one death due to progressive disease, leaving 26
patients for evaluation. After a median follow-up of 5.3 years (range, 1–7.5), 81 percent
(n=21/26) of the patients demonstrated a clinically beneficial response. Skin sclerosis was
measured with a modified Rodnan skin score, and a significant (i.e., greater than 25
percent) decrease (i.e., improvement) was achieved in 19 of 26 patients after one year and
15/16 after five years. At inclusion into the study, 65 percent of patients had significant lung
involvement. All pulmonary function parameters remained stable after transplant at five and
seven years’ follow-up. Analyzing World Health Organization (WHO) performance status,
which reflects the effect of HSCT on the combination of functional status, skin, lung, heart
and kidney involvement, the percentage of patients with a performance score of zero
increased to 56 percent compared to 4 percent at baseline. Estimated survival at five years
was 96.2 percent (95 percent confidence interval [CI]: 89–100 percent) and at seven years
was 84.8 percent (95 percent CI: 70.2–100 percent) and event-free survival, (survival
without mortality, relapse or progression of systemic sclerosis resulting in major organ
dysfunction) was 64.3 percent (95 percent CI: 47.9–86 percent) at five years and 57.1
percent (95 percent CI: 39.3–83 percent) at seven years. For comparison, an international
meta-analysis published in 2005 estimated the five-year mortality rate in patients with
severe systemic sclerosis at 40 percent.
Nash and colleagues reported the long-term follow-up of 34 patients with diffuse cutaneous
systemic sclerosis with significant visceral organ involvement who were enrolled in a multiinstitutional pilot study between 1997 and 2005 and underwent autologous HSCT. Of the
34 patients, 79 percent survived one year and were evaluable for response (there were
eight transplant-related deaths and four systemic sclerosis-related deaths). Seventeen of
the 27 (63 percent) evaluable patients had sustained responses at a median follow-up of
four years (range, 1 to eight years). Skin biopsies showed a statistically significant
decrease in dermal fibrosis compared with baseline (p less than 0.001) and, in general,
lung, heart, and kidney function remained stable. Overall function as assessed in 25
patients by the modified Health Assessment Questionnaire Disability Index showed
improvement in 19, and disease response was observed in the skin of 23 of 25 and lungs of
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eight of 27 patients. Estimated overall and progression-free survival were both 64 percent
at five years.
Clinical Trials
ASTIS is a Phase III randomized, international, multicenter trial. A total of 155 patients with
diffuse systemic sclerosis will be randomized to high-dose immunoablation and autologous
HSCT or pulsed cyclophosphamide. Outcome measures include survival and prevention of
major organ failure, safety and quality of life. As of September 2009, 151 patients had been
accrued.
A Phase II randomized, open-label study is recruiting patients with systemic scleroderma to
undergo either autologous peripheral blood HSCT or receive pulsed cyclophosphamide.
Primary outcome measures are time to treatment failure and improvement in skin score of at
least 25 percent or a 10 percent improvement in lung function or in cardiac tests. Estimated
enrollment is 60, with an estimated study completion date of September 2012
(NCT00278525).
The SCOT trial is a randomized Phase II study comparing HSCT and pulsed
cyclophosphamide. Primary outcome measure is the global rank composite score at 54
months post-randomization (which includes measures of event-free survival, death, lung
function and skin score). Estimated enrollment is 114 patients with an estimated study
completion date of June 2016 (NCT00114530).
Systemic Lupus Erythematosus
Burt and colleagues published the results of the largest single-center series of this treatment
in systemic lupus erythematosus (SLE) available in the U.S. Between April 1997 through
January 2005, they enrolled 50 patients (mean age: 30 [standard deviation: +/- 10.9 years],
43 women, seven men) with SLE refractory to standard immunosuppressive therapies and
either organ- or life-threatening visceral involvement in a single-arm trial. All subjects had at
least 4 of 11 American College of Rheumatology criteria for SLE and required more than 20
mg per day of prednisone or its equivalent in spite of use of cyclophosphamide. Patients
underwent autologous SCT following a lymphoablative-conditioning regimen. Two patients
died after mobilization, yielding a treatment-related mortality of four percent (2/50). After a
mean follow-up of 29 months (range, six months to 7.5 years) overall five-year survival was
84 percent, and the probability of disease-free survival was 50 percent. Several parameters
of SLE activity (described in the 2001 TEC Assessment) improved, including renal function,
SLE disease activity index (DAI) score, antinuclear antibody, anti-ds DNA, complement and
carbon monoxide diffusion lung capacity. The investigators suggest these results justify a
randomized trial comparing immunosuppression plus autologous SCT versus continued
standard of care.
Clinical Trials
Three nonrandomized, open-label Phase II trials are recruiting patients, ongoing or
completed studying the effectiveness of autologous HSCT in patients with SLE: one with an
estimated enrollment of nine and study completion date of April 2018 (NCT00076752),
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another with an estimated enrollment of 30 and study completion date of April 2014
(NCT00750971), and a third with an estimated enrollment of 50 and study completion date
of May 2008 (NCT00271934).
Juvenile Arthritis
A review article by Saccardi et al. summarizes the experience thus far with juvenile
idiopathic and rheumatoid arthritis as follows. More than 50 patients with juvenile idiopathic
arthritis have been reported to the EBMT Registry. The largest cohort study initially used 1
conditioning regimen, and thereafter, a modified protocol. Overall drug-free remission rate
was approximately 50 percent. Some late relapses have been reported, and only partial
correction of growth impairment has been seen. The frequency of HSCT for rheumatoid
arthritis has decreased significantly since 2000, due to the introduction of new biologic
therapies. Most patients who have undergone HSCT have had persistence or relapse of
disease activity within six months of transplant.
Clinical Trials
No Phase II or III clinical trials were identified on ClinicalTrials.gov using HSCT in juvenile
idiopathic or rheumatoid arthritis.
Type 1 Diabetes Mellitus
Couri and colleagues reported the results of a prospective Phase I/II study of autologous
HSCT in 23 patients with type 1 diabetes mellitus (age range, 13-31 years) diagnosed in the
previous six weeks by clinical findings with hyperglycemia and confirmed by measurement
of serum levels of antiglutamic acid decarboxylase antibodies. Enrollment was November
2003-April 2008, with follow-up until December 2008.
After a mean follow-up of 29.8 months (range, 7-58 months) following autologous
nonmyeloablative HSCT, C-peptide levels increased significantly (C-peptide is a measure of
islet cell mass and an increase after HSCT indicates preservation of islet cells) and the
majority of patients achieved insulin independence with good glycemic control. Twenty
patients without previous ketoacidosis and not receiving corticosteroids during the
preparative regimen became insulin free. Twelve patients maintained insulin independence
for a mean of 31 months (range, 14-52 months), and eight patients relapsed and resumed
low-dose insulin. In the continuously insulin-independent group, HbA1c levels were less
than 7.0 percent and mean area under the curve (AUC) C-peptide levels increased
significantly from 225.0 (standard error [SE], 75.2) ng/mL per 2 hours pre-transplantation to
785.4 (SE, 90.3) ng/mL per two hours at 24 months post-transplantation (p less than 0.001)
and to 728.1 (SE: 144.4) ng/mL per 2 hours at 36 months (p=0.001). In the transiently
insulin-independent group, mean AUC of C-peptide levels also increased from 148.9 (SE:
75.2) ng/mL per 2 hours pre-transplantation to 546.8 (SE: 96.9) ng/mL per two hours at 36
months (p=0.001), which was sustained at 48 months. In this latter group, two patients
regained insulin independence after treatment with sitagliptin (Januvia®), which was
associated with an increase in C-peptide levels. There was no transplant-related mortality.
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Clinical Trials
Two Phase I/II and one Phase II trials are recruiting patients with type 1 diabetes mellitus for
autologous HSCT (NCT00315133, NCT01121029, NCT00807651). One Phase II and one
Phase II/III trial are ongoing or recruiting patients with type 2 diabetes mellitus for
autologous HSCT (NCT00644241, NCT01065298).
Other Autoimmune Diseases
Phase II/III protocols are being developed for Crohn’s disease and chronic inflammatory
demyelinating polyneuropathy. For the remaining autoimmune diseases (including immune
cytopenias, relapsing polychondritis, and others), the numbers are too small to draw
conclusions, with further Phase I/II pilot studies proceeding.
Summary
Initial studies focused on using HSCT as salvage therapy for end-stage treatment of
refractory autoimmune diseases. More recent experience has better helped to define which
patients are most likely to benefit from HSCT, and the field has shifted to the use of HSCT
earlier in the disease course before irreversible organ damage and to the use of safer and
less intense nonmyeloablative conditioning regimens.
The experience with HSCT and autoimmune disorders has been predominantly with
autologous transplants, and a number of published clinical reports with follow-up have
demonstrated the safety and in some patients (particularly those with systemic sclerosis,
SLE and MS) the impact of HSCT in selected autoimmune diseases.
Although some of the initial results have been promising, this field continues to evolve.
Many trials (randomized and nonrandomized) are currently recruiting or ongoing comparing
the use of HSCT to conventional therapy for most of the diseases addressed in this policy;
the results of these trials will further define the role of HSCT in the management of these
diseases. Thus, use of HSCT for these autoimmune diseases is considered investigational.
Given additional studies and the evolving nature of this treatment, uses of HSCT in the
treatment of juvenile idiopathic arthritis and type 1 diabetes mellitus are added as additional
investigational indications.
Medical Policy Position Summary (Non-clinical summary statement for customer

use)

One of the functions of the immune system is to protect the body by responding to invading
microorganisms, such as viruses or bacteria, by producing antibodies or sensitized
lymphocytes (types of white blood cells). Under normal conditions, an immune response
cannot be triggered against the cells of one's own body. In certain cases, however, immune
cells make a mistake and attack the very cells that they are meant to protect. This can lead
to a variety of autoimmune diseases. They encompass a broad category of related diseases
in which the person's immune system attacks his or her own tissue.
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Most patients with autoimmune disorders respond to conventional therapies, which consist of
anti-inflammatory agents, immunosuppressants and immunomodulating drugs. However,
these drugs are not curative, and some patients will have severe, non-responsive or rapidly
progressive disease. It is in this group of patients with severe autoimmune disease that
alternative therapies have been sought, bone marrow/stem-cell transplantation. It is
theorized that the transplant can reset the immune system, which could alter the immune
disease and lead to remission and possibly a cure for the disease.
Although some of the initial results have been promising, the use of bone marrow/stem cell
transplantation for severe autoimmune diseases continues to evolve. Many trials
(randomized and nonrandomized) are currently recruiting or ongoing comparing transplant
treatment to conventional therapy for severe autoimmune diseases. Therefore, bone
marrow/stem cell transplants for autoimmune diseases are considered experimental and
investigational.
____________________________________________________________________________
Inclusionary and Exclusionary Guidelines (Clinically based guidelines that may
support individual consideration and pre-authorization decisions)

N/A
___________________________________________________________________________
Related Policies



Allogeneic Bone Marrow or Blood Derived Peripheral Stem Cell Transplantation (established)
Allogeneic Bone Marrow or Blood Derived Peripheral Stem Cell Transplantation
(investigational)
 Autologous Bone Marrow or Blood Derived Peripheral Stem Cell Transplantation (established)
 Autologous Bone Marrow or Blood Derived Peripheral Stem Cell Transplantation
(investigational)
 Bone Marrow/Stem-Cell Transplantation for Primary Amyloidosis or Waldenström’s
Macroglobulinemia
 Bone Marrow/Stem-Cell Transplantation for Autoimmune Diseases.
___________________________________________________________________________
Medicare Information
LCD - FI - National Government Services [00452] - MI
Active LCDs
Stem Cell Transplantation #L30183 (R2) V16 (Rev. Eff. 05/16/2011)
Medicare does not list autoimmune diseases as a covered indication for bone marrow and stem
cell transplants, autologous or allogeneic. They are considered to be noncovered indications.
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(The above Medicare information is current as of the review date for this policy. However, the
coverage issues and policies maintained by the Centers for Medicare & Medicaid Services [CMS,
formerly HCFA] are updated and/or revised periodically. Therefore, the most current CMS information
may not be contained in this document. For the most current information, the reader should contact
an official Medicare source.)
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BLUE CARE NETWORK BENEFIT COVERAGE
POLICY: BONE MARROW/STEM CELL TRANSPLANTATION FOR AUTOIMMUNE DISEASES
I. Short Description:
One of the functions of the immune system is to protect the body by responding to
invading microorganisms, such as viruses or bacteria, by producing antibodies or
sensitized lymphocytes (types of white blood cells). Under normal conditions, an
immune response cannot be triggered against the cells of one's own body. In certain
cases, however, immune cells make a mistake and attack the very cells that they are
meant to protect. This can lead to a variety of autoimmune diseases. They encompass
a broad category of related diseases in which the person's immune system attacks his or
her own tissue.
Most patients with autoimmune disorders respond to conventional therapies, but some
patients will have severe, non-responsive or rapidly progressive disease. It is in this
group of patients with severe autoimmune disease that bone marrow/stem-cell
transplantation could be utilized. It is theorized that the transplant can reset the immune
system, which could alter the immune disease and lead to remission and possibly a cure
for the disease.
Although some of the initial results have been promising, the use of bone marrow/stem
cell transplantation for severe autoimmune diseases continues to evolve. Many trials
(randomized and nonrandomized) are currently recruiting or ongoing comparing
transplant treatment to conventional therapy for severe autoimmune diseases.
Therefore, bone marrow/stem cell transplants for autoimmune diseases are considered
experimental and investigational.
II. Coverage Determination:
Commercial BCN (includes
Self-Funded groups unless
otherwise specified)
BCNA (BCN Advantage)
BCN65 (BCN
Complementary)
Medicaid

Not covered.

Not covered.
Coinsurance covered if primary Medicare covers the
service.
Not covered.

III. Administrative Guidelines:
N/A
IV. Effective Dates:
JUMP policy effective date: 11/1/11
Note: This policy was generated from former combined policies on investigational bone
marrow transplants
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