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| Title

Hematopoietic Stem Cell Transplantation for Non-Hodgkin Lymphomas

| Description

Hematopoietic Stem-Cell Transplantation®

Hematopoietic stem-cell transplantation (SCT) refers to a procedure in which hematopoietic stem cells are
infused to restore bone marrow function in cancer patients who receive bone-marrow-toxic doses of cytotoxic
drugs, with or without whole-body radiation therapy. Bone-marrow stem cells may be obtained from the
transplant recipient (i.e., autologous SCT) or from a donor (i.e., allogeneic SCT). They can be harvested from
bone marrow, peripheral blood, or umbilical cord blood and placenta shortly after delivery of neonates.
Although cord blood is an allogeneic source, the stem cells in it are antigenically “naive” and thus are
associated with a lower incidence of rejection or graft-versus-host disease (GVHD). Immunologic
compatibility between infused stem cells and the recipient is not an issue in autologous SCT. However,
immunologic compatibility between donor and patient is a critical factor for achieving a good outcome of
allogeneic SCT. Compatibility is established by typing human leukocyte antigens (HLA) using cellular,
serologic, or molecular techniques. HLA refers to the tissue type expressed at the HLA A, B, and DR loci on
each leg of chromosome 6. Depending on the disease being treated, an acceptable donor will match the patient
at all or most of the HLA loci.

Conventional Preparative Conditioning for Hematopoietic SCT

The conventional practice of allogeneic SCT involves administration of myelotoxic agents (e.g.,
cyclophosphamide, busulfan) with or without total-body irradiation at doses sufficient to cause bone marrow
failure. The beneficial treatment effect in this procedure results from chemotherapeutic eradication of
malignant cells with an associated immune-mediated graft-versus-malignancy effect. While such treatment may
eliminate the malignant cells, patients are as likely to die from opportunistic infections, graft-versus-host
disease (GVHD), and/or organ failure as from the underlying malignancy.

Autologous SCT necessitates myeloablative chemotherapy to eradicate cancerous cells from the blood and
bone marrow, thus permitting subsequent engraftment and repopulation of bone marrow space with presumably
normal hematopoietic progenitor cells. As a consequence, autologous SCT is typically performed as
consolidation therapy when the patient’s disease is in complete remission. Patients who undergo autologous
SCT are susceptible to chemotherapy-related toxicities and opportunistic infections prior to engraftment, but
not GVHD.

Reduced-Intensity Conditioning for Allogeneic SCT

Reduced-intensity conditioning (RIC) refers to chemotherapy regimens that seek to reduce adverse effects
secondary to bone marrow toxicity, while retaining the beneficial graft-versus-malignancy effect of allogeneic
transplantation. These regimens do not initially eradicate the patient’s hematopoietic ability, allowing relatively
prompt hematopoietic recovery (e.g., 28 days or less) even without a transplant. Patients who undergo RIC with
allogeneic SCT initially demonstrate donor cell engraftment and bone marrow mixed chimerism. Most will
subsequently convert to full-donor chimerism, which may be supplemented with donor lymphocyte infusions to
eradicate residual malignant cells. A number of different cytotoxic regimens, with or without radiotherapy, may



be used for RIC allotransplantation. They represent a continuum in their effects, from nearly totally
myeloablation, to minimal myeloablation with lymphoablation.

Non-Hodgkin Lymphoma (NHL)

A heterogeneous group of lymphoproliferative malignancies, NHL usually originates in lymphoid tissue.
Historically, uniform treatment of patients with NHL was hampered by the lack of a uniform classification
system. In 1982, the Working Formulation (WF) was developed to unify different classification systems into
one. (1) The WF divided NHL into low-, intermediate-, and high-grade, with subgroups based on histologic cell
type. Since our understanding of NHL has improved, the diagnosis has become more sophisticated and includes
the incorporation of new immunophenotyping and genetic techniques. As a result, the WF has become
outdated.

European and American pathologists proposed a new classification, the Revised European American
Lymphoma (REAL) Classification (2), and an updated version of the REAL system, the new World Health
Organization (WHO) classification. (3) The WHO/REAL classification recognizes 3 major categories of
lymphoid malignancies based on morphology and cell lineage: B-cell neoplasms, T-cell/natural killer (NK)-cell
neoplasms, and Hodgkin lymphoma.

Within the B-cell and T-cell categories, two subdivisions are recognized: precursor neoplasms, which
correspond to the earliest stages of differentiation, and more mature differentiated neoplasms.

Updated REAL/WHO Classification
B-Cell Neoplasms
1. Precursor B-cell neoplasm: precursor B-acute lymphoblastic leukemia/lymphoblastic lymphoma
(LBL).
2. Peripheral B-cell neoplasms
B-cell chronic lymphocytic leukemia/small lymphocytic lymphoma*
B-cell prolymphocytic leukemia
Lymphoplasmacytic lymphoma/immunocytoma*
Mantle cell lymphoma (MCL)
Follicular lymphoma
Extranodal marginal zone B-cell lymphoma of mucosa-associated lymphatic tissue (MALT) type
Nodal marginal zone B-cell lymphoma (+/- monocytoid B-cells)
Splenic marginal zone lymphoma (+/- villous lymphocytes)
Hairy-cell leukemia
10 Plasmacytoma/plasma cell myeloma
11. Diffuse large B-cell lymphoma
12. Burkitt lymphoma
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T-Cell and Putative NK-Cell Neoplasms
1. Precursor T-cell neoplasm: precursor T-acute lymphoblastic leukemia/LBL
2. Peripheral T-cell (PTCL) and NK-cell neoplasms

T-cell chronic lymphocytic leukemia/prolymphocytic leukemia

T-cell granular lymphocytic leukemia

Mycosis fungoides/Sézary syndrome

Peripheral T-cell lymphoma, not otherwise characterized

Hepatosplenic gamma/delta T-cell lymphoma

Subcutaneous panniculitis-like T-cell lymphoma

Angioimmunoblastic T-cell lymphoma

Extranodal T-/NK-cell lymphoma, nasal type

Enteropathy-type intestinal T-cell lymphoma

10 Adult T-cell lymphoma/leukemia (human T-lymphotrophic virus [HTLV] 1+)

11. Anaplastic large cell lymphoma, primary systemic type

12. Anaplastic large cell lymphoma, primary cutaneous type
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13. Aggressive NK-cell leukemia

In the United States, B-cell lymphomas represent 80%—-85% of cases of NHL, and T-cell lymphomas represent
15%-20%. NK lymphomas are relatively rare.

The International Lymphoma Classification Project identified the most common NHL subtypes as follows:
diffuse large B-cell lymphoma (DLBCL) 31%, follicular lymphoma (FL) 22%, small lymphocytic
lymphoma/chronic lymphocytic leukemia (SLL/CLL) 6%, mantle cell lymphoma (MCL) 6%, peripheral T-cell
lymphoma (PTCL) 6%, and marginal zone B-cell lymphoma/mucosa-associated lymphoid tissue (MALT)
lymphoma 5%. All other subtypes each represent less than 2% of cases of NHL.

Several subtypes of NHL have emerged with the REAL/WHO classification with unique clinical and biologic
features, and they will be addressed separately throughout the policy, when necessary (specifically MCL and
PTCL).

In general, the NHL can be divided into two prognostic groups, indolent and aggressive. Indolent NHL has a
relatively good prognosis, with a median survival of 10 years; however, it is not curable in advanced clinical
stages. (1) Early-stage indolent NHL (stage 1 or 2) may be effectively treated with radiation alone. Although
indolent NHL is responsive to radiation and chemotherapy, a continuous rate of relapse is seen in advanced
stages. (1) These patients can often be re-treated, if their disease remains of the indolent type. Indolent NHL
may transform into a more aggressive form, which is generally treated with regimens that are used for
aggressive, recurrent NHL. Histologic transformation to higher grade lymphoma occurs in up to 70% of
patients with low-grade lymphoma (5), and median survival with conventional chemotherapy is 1 year or less.
FL is the most common indolent NHL (70%-80% of cases), and often the terms indolent lymphoma and FL are
used synonymously. Also included in the indolent NHL are SLL/CLL, lymphoplasmacytoid lymphoma,
marginal zone lymphomas, and cutaneous T-cell lymphoma.

Aggressive NHL has a shorter natural history; however, 30%-60% of these patients can be cured with intensive
combination chemotherapy regimens. Aggressive lymphomas include DLBCL, MCL, PTCL, anaplastic large
cell lymphoma, and Burkitt’s lymphoma.

Oncologists developed a clinical tool to aid in predicting the prognosis of patients with aggressive NHL
(specifically DLBCL), referred to as the International Prognostic Index (IPI). Prior to the development of IPI in
1993, prognosis was predominantly based on disease stage.

Based on the number of risk factors present and adjusted for patient age, the IP1 defines 4 risk groups: low, low
intermediate, high intermediate, and high risk, based on 5 significant risk factors prognostic of OS:

Age older than 60 years

Elevated serum lactate dehydrogenase (LDH) level

Ann Arbor stage 11 or IV disease

Eastern Cooperative Oncology Group (ECOG) performance status of 2, 3, or 4

Involvement of more than 1 extranodal site

aprwpdE

Risk groups are stratified according to the number of adverse factors as follows: 0 or 1 is low risk , 2 is low
intermediate, 3 is high intermediate, and 4 or 5 are high risk.

Patients with 2 or more risk factors have a less than 50% chance of relapse-free survival and overall survival
(OS) at 5 years. Age-adjusted (aalPl) and stage-adjusted modifications of this IPI are used for younger patients
with localized disease.

Adverse risk factors for age-adjusted IPI include stage 111 or IV disease, elevated LDH and ECOG performance
status >2, and can be calculated as follows: 0 is low risk, 1 is low intermediate, 2 is high intermediate, and 3 is
high risk.
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With the success of the IPI, a separate prognostic index was developed for FL, which has multiple independent
risk factors for relapse after a first complete remission. The proposed and validated Follicular Lymphoma
International Prognostic Index (FLIPI) contains 5 adverse prognostic factors:

Age older than 60 years

Ann Arbor stage I1-1V

Hemoglobin level less than 12.0 g/dL

More than 4 lymph node areas involved

Elevated serum lactate dehydrogenase (LDH) level

Noogk~ow

These 5 factors are used to stratify patients into 3 categories of risk: low (0-1 risk factor), intermediate (2 risk
factors), or poor (more than 3 risk factors).

Mantle Cell Lymphoma (MCL)

Mantle cell lymphoma (MCL) comprises approximately 6%-8% of NHL, and has been recognized within the
past 15 years as a unique lymphoma subtype with a particularly aggressive course. MCL is characterized by a
chromosomal translocation t(11;14), and the term mantle cell lymphoma was proposed in 1992 by Banks et al.
(8) The number of therapeutic trials are not as numerous for MCL as for other NHL as it was not widely
recognized until the REAL classification. MCL shows a strong predilection for elderly men, and the majority of
cases (70%) present with disseminated (stage 4) disease and extranodal involvement is common. Localized
MCL is quite rare. MCL has a median survival of approximately 2—4 years, and although most patients achieve
remission with first-line therapy, relapse inevitably occurs, often within 12-18 months. (9) MCL is rarely, if
ever, cured with conventional therapy, and no standardized therapeutic approach to MCL is used.

There had been no generally established prognostic index for patients with MCL. Application of the IPI or
FLIPI system to patients with MCL showed serious limitations (10), which included no separation of some
important risk groups. In addition, some of the individual IPI and FLIPI risk factors, including number of
extranodal sites and number of involved nodal areas showed no prognostic relevance, and hemoglobin showed
no independent prognostic relevance in patients with MCL. (10) Therefore, a new prognostic index for patients
with MCL was developed, and should prove useful in comparing clinical trial results for MCL.

MCL international prognostic index (MIPI):
3. Age
4. ECOG performance status
5. Serum LDH (calculated as a ratio of LDH to a laboratory’s upper limit of normal)
6. White blood cell count (WBC)
e Zero points each are assigned for age younger than 50 years, ECOG performance 0-1, LDH ratio
less than 0.67, WBC less than 6,700
e One point each for age 50-59 years, LDH ratio 0.67-0.99, WBC 6,700-9,999.
e Two points each for age 60-69 years, ECOG 2—4, LDH ratio 1.00-1.49, WBC 10,000-14,999
e Three points each for age 70 years or older, LDH ratio 1.5 or greater, WBC 15,000 or more

MIPI allows separation of 3 groups with significantly different prognoses: (10)
e 0-3 points=low risk, 44% of patients, median OS not reached and a 5-year OS rate of 60%
e 4-5 points=intermediate risk, 35% of patients, median OS 51 months
e 6-11 points=high risk, 21% of patients, median OS 29 months

Peripheral T-Cell Lymphoma (PTCL)
Immature T-cell lymphomas are generally treated on leukemia protocols, whereas mature (peripheral) T-cell
lymphomas are usually treated with chemotherapy regimens similar to those used in DLBCL.
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PTCLs are less responsive to standard chemotherapy than DLBCLSs and therefore carry a worse prognosis. The
poor results with conventional chemotherapy have prompted exploration of the role of HDC/SCT as first-line
consolidation therapy.

Staging

The Ann Arbor staging classification is commonly used for the staging of lymphomas and is the scheme
defined in the AJCC Manual for Staging Cancer. Originally developed for Hodgkin's disease, this staging
scheme was later expanded to include non-Hodgkin's lymphoma.

Staging of Lymphoma: Ann Arbor Classification

Stage |
Involvement of a single lymph node region (1) or of a single extralymphatic organ or site (IE)

Stage 11

Involvement of 2 or more lymph node regions on the same side of the diaphragm (1) or localized involvement
of extralymphatic organ or site and of one or more lymph node regions on the same side of the diaphragm
(HE).

Stage 111

Involvement of lymph node regions on both sides of the diaphragm (I11) which may also be accompanied by
localized involvement of extralymphatic organ or site (I11E) or by involvement of the spleen (111S) or both
(IISE)

Stage 1V

Diffuse or disseminated involvement of one or more extralymphatic organs or tissues with or without
associated lymph node enlargement.

When services are covered for both commercial products and for Medicare HMO Blue, Medicare PPO
Blue and Blue Medicare PFFS PlusRx products

We cover hematopoietic stem cell transplantation for patients with non-Hodgkin’s lymphoma (NHL) subtypes
considered aggressive, either allogeneic stem-cell transplant (SCT) using a myeloablative conditioning regimen
or autologous SCT:
o as salvage therapy for patients who do not achieve a complete remission (CR) after first-line treatment
(induction) with a full course of standard-dose chemotherapy;
e to achieve or consolidate a CR for those in a chemosensitive first or subsequent relapse; or
e to consolidate a first CR in patients with diffuse large B-cell lymphoma, with an age-adjusted
International Prognostic Index score that predicts a high- or high-intermediate risk of relapse.

For patients with NHL subtypes considered indolent, either allogeneic SCT using a myeloablative

conditioning regimen or autologous SCTas salvage therapy for patients who do not achieve CR after first-

line treatment (induction) with a full course of standard-dose chemotherapy; or

e to achieve or consolidate CR for those in a first or subsequent chemosensitive relapse, whether or not
their lymphoma has undergone transformation to a higher grade.

o For patients with mantle cell lymphoma, autologous SCT

Reduced-intensity conditioning allogeneic SCT as a treatment of NHL in patients who meet criteria above
for an allogeneic SCT but who do not qualify for a myeloablative allogeneic SCT

When services are not covered for both commercial products or for Medicare HMO Blue, Medicare
PPO Blue and Blue Medicare PFFS PlusRx products

We do not cover either autologous SCT or allogeneic SCT:
e as initial therapy (i.e., without a full course of standard-dose induction chemotherapy) for any NHL;
e toconsolidate a first CR for patients with diffuse large B-cell lymphoma and an International
Prognostic Index score that predicts a low- or low-intermediate risk of relapse;
e to consolidate a first CR for those with indolent NHL subtypes; and.
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o for peripheral T-cell lymphoma at any stage of disease.
Tandem transplants as to treat patients with any stage, grade, or subtype of NHL.
o Allogeneic SCT to treat NHL that progresses or relapses relatively soon after a prior course of high-
dose chemotherapy with autologous SCT.

Note:
e This policy statement is based on a strict evidence-based analysis on outcomes of allo-transplants after
a failed auto-transplant.
o Harvesting of tissue for storage purposes only is not eligible for coverage.

Individual consideration |
All our medical policies are written for the majority of people with a given condition. Each policy is based on
medical science. For many of our medical policies, each individual’s unique clinical circumstances may be
considered in light of current scientific literature. For consideration of an individual patient, physicians may
send relevant clinical information to:

| For services already billed Prior to performance of service |
Blue Cross Blue Shield of Massachusetts Blue Cross Blue Shield of Massachusetts
Provider Appeals Case Creation/Medical Policy
PO Box 986065 One Enterprise Drive
Boston, MA 02298 Quincy, MA 02171

Tel: 1-800-327-6716
Fax: 1-888-641-5330

Managed care guidelines |
Authorizations are required.

| Indemnity and PPO guidelines |
Authorizations are required

| Other information

Reduced-intensity conditioning (RIC) would be considered an option in patients who meet criteria for an
allogeneic stem-cell transplant (SCT) but whose age (typically older than 55 years) or comorbidities (e.g., liver
or kidney dysfunction, generalized debilitation, prior intensive chemotherapy) preclude use of a standard
conditioning regimen.

In patients who qualify for a myeloablative allogeneic hematopoietic SCT on the basis of overall health and
disease status, allogeneic SCT using either myeloablative or RIC may be considered. However, a myeloablative
conditioning regimen with allogeneic SCT may benefit younger patients with good performance status and
minimal comorbidities more than allogeneic SCT with RIC.

The term salvage therapy describes chemotherapy given to patients who have either 1) failed to achieve
complete remission after initial treatment for newly diagnosed lymphoma, or 2) relapsed after an initial
complete remission.

A chemosensitive relapse is defined as relapsed non-Hodgkin lymphoma (NHL) that does not progress during
or immediately after standard-dose induction chemotherapy (i.e., achieves stable disease or a partial response).

Transformation describes a lymphoma whose histologic pattern has evolved to a higher-grade lymphoma.
Transformed lymphomas typically evolve from a nodular pattern to a diffuse pattern.
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Tandem transplants usually are defined as the planned administration of 2 successive cycles of high-dose
myeloablative chemotherapy, each followed by infusion of autologous hematopoietic stem cells, whether or not
there is evidence of persistent disease following the first treatment cycle. Sometimes, the second cycle may use
non-myeloablative immunosuppressive conditioning followed by infusion of allogeneic stem cells.

Few NHL patients are considered eligible for allotransplant relatively soon after a failed autotransplant. Thus, it
is unlikely that prospective trials will ever be conducted to rigorously compare outcomes of this strategy with
alternatives. Nevertheless, retrospective studies (summarized below under Rationale/Sources) report long-term
disease-free survival for a minority of patients treated this way. Plans that pre-authorize hematopoietic SCT
may wish to consider implementing expedited external review for the rare cases when clinicians seek to treat
patients with an allotransplant relatively soon after a failed autotransplant. External review may be particularly
useful to evaluate the likelihood that benefit may exceed harm for a specific patient. Note that a second
transplant (autologous or allogeneic) may be considered to manage relapsed NHL, if the initial autotransplant
was followed by a long disease-free interval.

Clinical trials for Cancer Mandate *

As required by law, we provide coverage for services and supplies received as part of a qualified clinical trial
(for treatment of cancer) when the member is enrolled in that trial. This coverage is provided for services and
supplies that are consistent with the study protocol and with the standard of care for someone with the patients’
diagnosis, and that would be covered if the patient did not participate in the trials. This coverage may also be
provided for investigational drugs and devices that have been approved for use as part of the trial. Coverage
for services and supplies that are received as part of a qualified clinical trial is provided to the same extent as it
would have been provided if the patient did not participate in the trial.

However, no coverage is provided for:

¢ Investigational drugs and devices that have not been approved for use in the trial.

¢ Investigational drugs and devices that are paid for by the manufacturer, distributor or provider of the
drug or device, whether or not the drug or device has been approved for use in the trial.
Non-covered services under the member’s contract.
Costs associated with managing the research for the trial.
Items, services or costs that are reimbursed or otherwise furnished by the sponsor of the trial.
Costs of services that are inconsistent with widely accepted and established national and regional
standards of care.
e Costs of clinical trials that are not “qualified trials.”

Guidelines for use of bone marrow

o We cover stem cells when harvested from the patient’s bone marrow prior to marrow ablative therapy
or from a donor’s marrow after verifying the donor and recipient are well matched with respect to
human leukocyte antigens (HLA). Verification of well matched HLA donor and recipient is based on
the attending or treating physician’s clinical judgment.

Guidelines for use of umbilical cord blood

According to the subscriber certificate, benefits are provided for covered transplant services only when they are
furnished to a recipient who is an enrolled member. However, benefits will be provided for the harvesting of
the donor’s organ (or stem cells) when the donor is a not member as long as the recipient is a member.
"Harvesting" includes the surgical removal of the donor's organ (or stem cells) and related medically necessary
services and/or tests that are required to perform the transplant itself.

We cover umbilical cord stem cell support as an acceptable cell source for transplants that are otherwise
covered for either high-dose chemo with stem cell support, or for bone marrow transplant, when all the
following are met:

1. Recipient is a child or adult

Policy #143: Hematopoietic Stem Cell Transplantation for Non-Hodgkin Lymphomas
-7-



2. There is no other available stem-cell donor with the same or better matching characteristics
3. Donors may be related or unrelated.

We cover collection and storage of cord blood from neonate when an allogeneic transplant is “imminent” in an
identified recipient with a diagnosis that is consistent with the possible need for allogeneic transplant.

Exclusions:
1. Facility providing umbilical cord blood that is not in compliance with any existing FDA regulations
governing umbilical cord transplants. FDA regulations are currently under development
2. There is a suitable stem cell donor of equal or superior HLA match™
3. Storage for future use, in case of a future need for transplant (prophylactic collection and storage).

| Coding information

Procedure codes are from current CPT, HCPCS Level 11, Revenue Code, and/or ICD-9-CM manuals, as
recommended by the American Medical Association, Centers for Medicare and Medicaid Services and
American Hospital Associations. Blue Cross Blue Shield Association national codes may be developed when
appropriate.

The following codes are included below for informational purposes. Inclusion or exclusion of a code does not
constitute or imply member coverage or provider reimbursement. Please refer to the member’s contract
benefits in effect at the time of service to determine coverage or non-coverage as it applies to an individual
member.

CPT codes:
e 38206: Blood-derived hematopoietic progenitor cell harvesting for transplantation, per collection,
autologous

e 38230: Bone marrow harvesting for transplantation
e 38240: Bone marrow or blood-derived peripheral stem-cell transplantation; allogeneic
e 38241: Bone marrow or blood-derived peripheral stem-cell transplantation; autologous

HCPCS Codes:
e S2140: Cord blood harvesting for transplantation, allogeneic
e S2142: Cord blood-derived stem-cell transplantation, allogeneic
e S2150: Bone marrow or blood-derived peripheral stem-cell harvesting and transplantation, allogeneic
or autologous, including pheresis, high-dose chemotherapy, and the number of days of post-transplant
care in the global definition (including drugs; hospitalization

Facility coding

ICD-9 CM procedure codes:
e 41.01: Autologous bone marrow transplant without purging
e 41.06: Cord blood stem-cell transplant

| Policy update history

7/09, Policy created based on BCBSA medical policy #8.01.20. The portions referencing stem cell
transplantation for the treatment of Non-Hodgkin lymphomas were removed from BCBSMA medical policies
#126, Autologous Stem Cell Transplants and #092, Allogenaic Stem Cell Transplants.

| References

References for footnote!:
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