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INSTRUCTIONS FOR USE
The following Coverage Policy applies to health benefit plans administered by Cigna companies. Coverage Policies are intended to provide
guidance in interpreting certain standard Cigna benefit plans. Please note, the terms of a customer’s particular benefit plan document
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular
situation. Coverage Policies relate exclusively to the administration of health benefit plans. Coverage Policies are not recommendations for
treatment and should never be used as treatment guidelines. In certain markets, delegated vendor guidelines may be used to support
medical necessity and other coverage determinations. Proprietary information of Cigna. Copyright ©2014 Cigna

Coverage Policy
Chronic Myelogenous Leukemia
Cigna covers allogeneic hematopoietic stem-cell transplantation (HSCT) as medically necessary for the
treatment of chronic myelogenous leukemia (CML) when an appropriately-matched human leukocyte
antigen (HLA) donor is available in ANY of the following:
•
•
•
•

hematologic remission not achieved after three months of tyrosine kinase inhibitor (TKI) therapy
no cytogenetic response or those in cytogenetic relapse at 6, 12, or 18 months after achieving initial
hematologic remission after three months of TKI therapy
disease progression on TKI therapy to accelerated phase or blast crisis
an individual who is not a candidate for TKI therapy

Cigna does not cover autologous HSCT for the treatment of CML because it is considered experimental,
investigational or unproven.

Chronic Lymphocytic Leukemia
Cigna covers allogeneic hematopoietic stem-cell transplantation (HSCT) as medically necessary for the
treatment of chronic lymphocytic leukemia (CLL) that is not responsive to standard therapy, when an
appropriately-matched human leukocyte antigen (HLA) donor is available.
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Cigna covers autologous HSCT as medically necessary for the treatment of CLL in an individual in
complete or good partial remission.

General Background
Hematopoietic stem-cell transplantation (HSCT) has been proposed for the treatment of chronic myelogenous
leukemia (CML) and chronic lymphocytic leukemia (CLL). HSCT refers to the transplantation of hematopoietic
stem cells (HSCs) from a donor into a patient or recipient. HSC transplantation (HSCT) can be either autologous
(i.e., using the patient’s own stem cells) or allogeneic (i.e., using stem cells from a donor).
The selection of an appropriately-matched allogeneic donor source is dependent on several variables including
the availability of a human leukocyte antigen (HLA)-identical sibling donor, and stage of disease. It is preferable
for donors to have an HLA type that is identical to the recipient due to the potential for increased complications
such as graft rejection and graft-versus-host disease; however, only about one-third of individuals who might
otherwise be eligible for allogeneic HSCT have an HLA-matched sibling donor. Especially for individuals with
high-risk disease, additional appropriate donor sources may include HLA-matched unrelated and HLA partiallymatched related donors.
Contraindications
Many factors affect the outcome of a tissue transplant; the selection process is designed to obtain the best
result for each individual. The presence of any significant comorbid conditions which would significantly
compromise clinical care and chances of survival is a contraindication to transplant. Relative contraindications
for HSCT include (but are not limited to):
•
•
•
•
•
•

poor cardiac function (ejection fraction less than 45%)
poor liver function (bilirubin greater than 2.0 mg/dL and transaminases greater than two times normal),
unless related to disease
poor renal function (creatinine clearance less than 50 mL/min)
poor pulmonary function (diffusion capacity less than 60% of predicted)
presence of human immunodeficiency virus or active hepatitis B, hepatitis C or human T-cell
lymphotrophic virus type 1(HTLV-1)
Karnofsky rating less than 60% and/or Eastern Cooperative Oncology Group (ECOG) performance
status greater than two

Chronic Myelogenous Leukemia
Chronic myelogenous leukemia (CML), also called chronic granulocytic leukemia or chronic myeloid leukemia is
an acquired clonal disorder causing rapid growth of myeloid precursors in the bone marrow, peripheral blood
and tissues. It is associated with a translocation of chromosomes 9 and 22, or t(9,22), which results in a
shortened chromosome 22, called the Philadelphia (Ph) chromosome (National Cancer Institute [NCI], 2012;
Drucker, 2008). Individuals with the Ph chromosome are considered to have high-risk disease.
Usually diagnosed in the chronic or more stable phase, chronic myelogenous leukemia (CML) has the capacity
to progress to an aggressive leukemia. This more-aggressive or advanced phase can be further subdivided into
accelerated and blastic phases, with survival in the blastic phase measured in months (NCI, 2012; Drucker,
2008). Hematopoietic stem-cell transplantation (HSCT) has been proposed as a treatment option for selected
individuals with CML.
Allogeneic HSCT: According to the National Cancer Institute ([NCI], 2013), the only consistently successful
curative treatment of CML beyond 10 years’ follow-up has been high-dose chemotherapy followed by allogeneic
bone-marrow or hematopoietic stem-cell transplantation (HSCT); however, it is associated with significant
morbidity and mortality. With improved response rates achieved with the use of imatinib mesylate and other
tyrosine kinase inhibitors the timing and sequence of allogeneic HSCT is currently being reassessed (NCI,
2013). Allogeneic HSCT is no longer recommended as first-line therapy for treatment of chronic phase CML;
however, it is regarded as an important salvage therapy in patients without optimal response to drug therapy or
®
®
in early relapse (The National Comprehensive Cancer Network [NCCN ], 2013; Hehlmann, 2008).The use of
myeloablative allogeneic HSCT is limited by donor availability and the high toxicity of the procedure.
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In a retrospective study by Hehlman (2008), patients with Philadelphia chromosome negative, and/or breakpoint
cluster-Abelson (BCR-ABL) positive chronic phase chronic myelogenous leukemia (CML) were randomized to
hematopoietic stem-cell transplantation (HSCT) as first-line therapy (n=135) or best available drug treatment
(n=219). Survival was superior for patients who received drug treatment compared to HSCT (p=.049), with
outcomes most pronounced in low-risk patients (p=.032).
For those patients who cannot tolerate the toxicity of myeloablative conditioning, but are otherwise eligible for
allogeneic HSCT, non-myeloablative conditioning may be an appropriate treatment option (Kebriaei, 2007;
Krejci, 2005). Reduced-intensity or non-myeloablative conditioning regimens emphasize immunosuppression
rather than myeloablation to facilitate engraftment. Results of several case series and retrospective clinical
studies involving adult patients suggest that stable engraftment can occur and that treatment-related mortality is
decreased with the use of non-myeloablative or reduced-intensity conditioning with allogeneic HSCT (Kerbriaei,
2007; Baron, 2006; Krejci, 2005; Ruiz-Arguelles, 2005; Kerbauy, 2005). Disease-free survival (DFS) ranges
from 40% to 85% at three-to- five-years. Graft-versus-host disease (GVHD) remains the most significant
concern after non-myeloablative HSCT; morbidity and mortality from this complication can be reduced by careful
patient selection (Valcarcel, 2005; Kojima, 2005; Or, 2003).
In general, children experience less toxicity and have better outcomes after conventional allogeneic HSCT than
after non-myeloablative HSCT; thus, there is limited justification for studying such transplantation in this
population. This treatment modality for use in children with CML requires evaluation in prospective trials and
should be used only in the context of clinical studies.
Autologous HSCT: Although the results of some studies suggest autologous HSCT may result in increased
rates of hematological remission in some individuals with CML; whether this therapy improves overall survival is
unknown.
The CML Autograft Trials Collaboration (2006) performed a meta-analysis of six clinical trials involving 416
patients with chronic myelogenous leukemia (CML) who received autologous hematopoietic stem-cell
transplantation (HSCT) or interferon alpha with or without ara-C drug therapy (control arm). There were more
complete hematological responses in the first year with the transplantation arm compared with the control arm;
however, this was not statistically significant. In the absence of clear evidence of benefit in terms of survival, the
meta-analysis does not demonstrate a benefit for performing autologous HSCT in the initial treatment of CML.
At this time the role of autologous HSCT in the treatment of CML has not been established.
Professional Societies/Organizations
National Cancer Institute (NCI): Regarding chronic phase CML, the NCI (2013) notes “The only consistently
successful curative treatment of CML beyond 10 years has been allogeneic bone marrow transplantation (BMT)
or stem-cell transplantation (SCT). Patients younger than 60 years with an identical twin or with human
leukocyte antigen (HLA)-identical siblings can be considered for BMT early in the chronic phase.”
Regarding accelerated phase CML, the NCI notes allogeneic BMT or HSCT is a treatment option. Regarding
blastic phase CML, the NCI notes, “Allogeneic bone marrow transplantation (BMT) represents the only
potentially curative approach in these patients. Allogeneic BMT is more effective in patients induced into a
second chronic phase.”
™

™

National Comprehensive Cancer Network Network (NCCN ): Regarding advanced phase CML, the Clinical
Practice Guidelines in Oncology for CML (2013) note “Allogeneic HSCT can be considered based on response
to tyrosine kinase inhibitor therapy. It may be considered is a potentially curative treatment for patients with CML
but the excellent results with imatinib have challenged the role of HSCT as a first-line therapy. Wide-spread
application of allogeneic hematopoietic stem-cell transplantation (HSCT) is limited by donor availability and the
high toxicity of the procedure in older patients, which limits the age of eligibility at many centers to <65 years.”
“Investigational studies using non-myeloablative reduced intensity conditioning show that molecular remissions
may be achieved.”
Allogeneic HSCT is an appropriate treatment option for the very rare patient presenting with blast crisis at
diagnosis, patients with T315I mutation and other BCR-ABL mutations that are resistant to all TKIs, and for rare
patients intolerant of all TKIs. For chronic phase CML, the Guideline notes “Evaluation for allogeneic HSCT
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based on response to second-line TKI therapy is recommended for all patients with failure to first-line TKI
therapy as indicated by: BCR-ABL/ABL>10% (IS) or less than PCyR at three months, minor or no cytogenetic
response at 12 months, PCyR at 18 months, cytogenetic relapse at six, 12, or 18 months.” For advanced-phase
chronic myelogenous leukemia (CML), allogeneic hematopoietic stem-cell transplantation (HSCT) should be
considered for patients with disease progression to accelerated or blast phase on tyrosine kinase inhibitor (TKI)
therapy.”
National Marrow Donor Program (NMDP)/American Society for Blood and Marrow Transplantation
(ASBMT): Referral guidelines developed jointly between the NMDP and the ASBMT (2012) list CML as an
indication for allogeneic HSCT when there is no hematologic or minor cytogenetic response post-TKI initiation,
no complete cytogenetic response post-TKI initiation, disease progression, intolerance to TKI, accelerated
phase, or blast crisis (myeloid or lymphoid).
Summary for Chronic Myelogenous Leukemia: The published, peer-reviewed scientific literature supports the
safety and effectiveness of allogeneic HSCT for the treatment of CML in selected individuals. Although it
remains a research interest, improved outcomes have not been demonstrated for autologous HSCT compared
with conventional chemotherapy in individuals with CML. At this time the role of autologous HSCT for this
indication has not been established.
Chronic Lymphocytic Leukemia
Chronic lymphocytic leukemia (CLL) is an extremely heterogeneous disease, characterized by the accumulation
of mature-appearing, but immunologically immature lymphocytes in the blood, bone marrow, and lymphatic
3
tissue. Lymphocyte counts are usually ≥5000/mm , and CD5- and CD23-positive B cells are present (National
Cancer Institute [NCI], 2012). CLL occurs most frequently in middle-aged and elderly individuals (NCI, 2012).
According to the NCI (2012), there is no standard staging system for CLL. Common staging and classifications
systems include the Rai staging system and the Binet classification system. In addition, an NCI-sponsored
Working Group has formulated standardized guidelines for criteria related to eligibility, response, and toxic
effects which are summarized below (Hallek, 2008):
Parameter
Lymphocytes
Lymph nodes (liver, spleen)
Neutrophils
Platelets
Hemoglobin
Hepatomegaly, splenomegaly
Constitutional symptoms
Symptomatology

Complete Remission
≤4,000/mcL
No palpable disease
≥1,500/mcL
>100,000/mcL
>11 g/dL (untransfused)
None
Absent
None

Partial Remission
≥50% decrease
≥50% decrease
≥1,500/mcL or ≥50% improvement
>100,000/mcL or ≥50% improvement
>11 g/dL or ≥50% improvement
NA
NA
Variable

The clinical course of CLL varies. Some patients can live for decades and never require therapy, while others
have a rapidly progressive and fatal malignancy (Gribben, 2007). Because CLL is generally not curable, occurs
in the elderly population, and often progresses slowly, it is most often treated conservatively (National Cancer
Institute [NCI], 2012). Although data are limited and not robust regarding the effectiveness of HSCT for CLL,
high dose chemotherapy is regarded as an acceptable treatment option in selected individuals.
Allogeneic HSCT: To date, the only potentially curative therapy for CLL is allogeneic HSCT (Oscier, et al.,
2004). Although this therapy has significant morbidity and mortality from regimen-related toxicity, graft-versushost disease (GVHD) and infection, surviving patients have long-term disease control (Gribben, 2007).
According to the NCI (2012), a survival plateau for allogeneic stem cell support suggests an additional graftversus-leukemia effect (GVL). The GVL effect makes possible the coexistence of some residual leukemic cells
with a prolonged, clinical complete remission and may be the main contributor to durable disease control, even
in poor-risk CLL (Dreger, 2007, Moreno, 2006). According to the NCI (2012), treatment with conventional doses
of chemotherapy is not curative; selected patients treated with allogeneic stem cell transplantation have
achieved prolonged disease-free survival.
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There are scarce randomized controlled trials evaluating the role of allogeneic hematopoietic stem-cell
transplantation (HSCT) in chronic lymphocytic leukemia (CLL); however, the evidence demonstrated by several
nonrandomized trials suggests that high-dose allogeneic HSCT may be potentially curative for a select
population of patients with CLL based on the long-term survival of some patients who have achieved a complete
remission (Oscier, 2004).
Moreno et al. (2005) reported on outcomes of patients with advanced CLL who received either allogeneic (n=23)
or autologous (n=27) HSCT subsequent to high-dose chemotherapy. Patients were selected for autologous
HSCT if they had chemosensitive disease. The groups differed as to the amount of tumor burden at the time of
transplantation, with patients who underwent allogeneic HSCT having more advanced clinical stage and a
higher degree of peripheral blood and bone marrow involvement compared to the patients who received
autologous HSCT. Analysis of outcomes demonstrated a lower risk of progression- and improved overall- and
relapse-free survival (RFS) for patients undergoing allogeneic HSCT compared to those receiving autologous
HSCT.
The use of non-myeloablative preparative regimens has also been proposed for the treatment of CLL. Several
factors, including the high treatment-related mortality of myeloablative allogeneic HSCT, have provided the
impetus for the study of this therapy (Oscier, 2004). Non-myeloablative conditioning is designed to reduce
regimen-related toxicities, allowing allogeneic HSCT in patients who are older, have comorbid conditions or
have toxicities from previous treatment, while attempting to exploit the graft-versus-leukemia effect (Gribben,
2009; Maloney, 2002). Although generally less than that seen with myeloablative conditioning, treatment-related
mortality remains high as does the incidence of acute and chronic graft-versus-host disease.
Several case series and retrospective studies involving non-myeloablative conditioning and allogeneic HSCT
have demonstrated improved remission rates, improved progression-free (39%–67%) and overall survival rates
(37%–72%), at variable time intervals (European Group for Blood and Marrow Transplantation [EBMT], 2008;
Khouri, 2007; Brown, 2006; Sorror, 2005; Khouri, 2004; Dreger, 2003). Evidence of a graft-versus-leukemia
effect was also noted.
Additionally, in one study comparing non-myeloablative (n=72) and myeloablative conditioning (n=82), followed
by allogeneic hematopoietic stem-cell transplantation (HSCT) in both groups, an unadjusted comparison of the
two groups did not reveal significant differences in terms of overall (OS) and event-free survival (EFS), or
treatment-related mortality (TRM). After adjusting for age, sex, donor source and remission status prior to
transplant, analysis revealed a decreased TRM for patients who had received reduced-intensity conditioning
(hazard ratio [HR] 0.4, p=0.03) although use of reduced-intensity conditioning was associated with an increased
risk of relapse (HR 2.65, p=0.054) (Dreger, 2005). Data suggest that reduced-conditioning allogeneic HSCT
may support immune modulation and remission of leukemia.
Allogeneic HSCT with myeloablative or non-myeloablative conditioning is considered an appropriate option for
the treatment of CLL that is not responsive to standard therapy.
Autologous HSCT: The use of high-dose chemotherapy with autologous stem-cell support is based on the
hypothesis that major dose escalations within the myeloablative range are needed to overcome tumor-cell
resistance and produce a meaningful clinical improvement. Patients undergoing autologous HSCT for CLL
represent a highly select group (Scriber, 2005). This treatment is not curative; however, patients in complete or
good partial remission in whom other therapies have been exhausted may have improved long-term survival.
Issues after autologous transplantation remain relapsing disease, late complications such as the development of
myelodysplasia and acute myelogenous leukemia, and no evidence of a plateau on disease-free survival (DFS)
(Gribben, 2007). The relative effectiveness of autologous HSCT must be weighed against the efficacy and
toxicity of newly developing non-transplantation approaches (Scriber, 2005).
Several prospective randomized trials, nonrandomized comparisons, and single-arm studies have investigated
the safety and effectiveness of autologous HSCT for CLL (Brion, 2012; Dreger, 2012; Michalett, 2011;
Jantumen, 2006; Gribben, 2005; Milligan, 2005). Brion et al. (2012) reported on a randomized controlled trial
comparing conventional chemotherapy and HSCT with autologous stem cell support. On an intent-to-treat basis
and a median follow-up time of 77 months, autologous HSCT was found to prolong progression-free survival
(p<0.0001)(Brion 2012). Michalett et al. (2011) reported the results of a Phase III randomized clinical trial
comparing autologous HSCT and observation. Although no survival advantage was noted with autologous
Page 5 of 15
Coverage Policy Number: 0242

hematopoietic stem-cell transplantation (HSCT) (five-year OS: 85% and 84.3%, respectively, for autografting
and observation, p=.77), event-free survival (EFS) was improved in the group undergoing autologous HSCT
compared with observation (five-year EFS: 42% and 24%, respectively, p<0.001). Five-year relapse rate was
also improved for the group undergoing transplantation compared with observation (54% versus 76%,
respectively, p<0.001).
In the study by Gribbon, six-year OS was 58% for those undergoing autologous HSCT and 55% for those
undergoing allogeneic HSCT which compares favorably to five-year historical survival outcomes of 60% for
individuals with high-risk CLL receiving standard therapy. In a systematic review, Kharfan-Dabaja et al. (2007)
noted that autologous HSCT may induce clinical and molecular responses with low TRM in patients with
relapsed/refractory CLL. They also noted that success of autologous HSCT requires that patients preferably
achieve complete response prior to initiation of HSCT.
Although the data demonstrating improved overall survival are not robust, autologous HSCT may result in
improved response rates with low treatment-related mortality and is an acceptable treatment option for
individuals who have achieved a complete or good partial response to prior therapy.
Professional Societies/Organizations
National Cancer Institute (NCI): The NCI (2013) notes “Bone marrow and peripheral stem cell transplantations
are under clinical evaluation. Patients younger than 60 years with adverse prognostic factors are very likely to
die from CLL. These types of patients are candidates for clinical trials that employ high-dose chemotherapy and
immunotherapy with autologous peripheral stem cell support or myeloablative and nonmyeloablative allogeneic
peripheral stem cell transplantation. Although most patients who attain complete remission after autologous
stem cell transplantation eventually relapse, a survival plateau for allogeneic stem cell support suggests an
additional graft-versus-leukemia effect.“ Bone marrow and peripheral stem cell transplantations are under
clinical evaluation for recurrent and refractory CLL.
™

™

National Comprehensive Cancer Network (NCCN ): For individuals with CLL, the NCCN (2013) notes
“Allogeneic HSCT can be considered for a select population of patients (without significant comorbidities) with
short responses to chemoimmunotherapy regimen, but would generally be considered after reinduction of
remission.” For CLL with del(17p) the Guidelines note “ Patients who have achieved complete or partial
response to first-line therapy should be considered for allogeneic HSCT, if eligible.” For CLL with del(11q) the
Guidelines note “Patients with partial response first-line therapy should be considered for allogeneic HSCT.”
Summary for Chronic Lymphocytic Leukemia: Improved overall survival has been demonstrated in
individuals undergoing allogeneic HSCT for refractory or recurrent disease CLL. Although autologous HSCT is
not curative, improvements in event-free survival and relapse rate have been demonstrated in individuals with
who have achieved complete or partial remission. Allogeneic and autologous HSCT are considered acceptable
treatment options for select individuals with CLL.
Use Outside of the US
Professional Societies/Organizations
European Group for Blood and Marrow Transplantation (EBMT): On behalf of the EBMT CLL subcommittee,
Dreger et al. (2007) reported recommendations for the use of stem-cell transplant for CLL which note that
allogeneic HSCT is a reasonable treatment option for younger patients with non-response or early relapse after
purine analogues, with p53 abnormalities, and treatment indication or relapse within 24 months after having
achieved a response with intensive therapy, including autologous HSCT. Current evidence is not sufficient to
identify a generally superior conditioning regimen. Graft-versus-leukemia mediated long-term disease control
can be achieved with a broad range of conditioning intensities. The available body of evidence is robust enough
to state that reduced-intensity conditioning regimen with an allogeneic HSCT is an effective treatment for poorrisk CLL. Consideration of allogeneic HSCT in less well-defined risk situations may be justified but should be
performed within clinical protocols.
European LeukemiaNet: On behalf of the European LeukemiaNet, Baccarani et al. (2009) confirm “Allogeneic
HSCT is recommended for patients in accelerated phase or blastic phase or with the T3151 mutation, and for
patients who experience failure on second-line tyrosine kinase inhibitors (TKIs). Allogeneic HSCT is also a
significant option in the patients who have a suboptimal response to dasatinib or nilotinib.”
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European Society for Medical Oncology (ESMO): On behalf of the ESMO, Baccarani et al. (2012) published
updated Clinical Practice Guidelines for chronic myeloid leukemia (CML). The Guidelines note that allogeneic
hematopoietic stem-cell transplantation (HSCT) may be considered in as a second-or third-line treatment option
in the case of failure of TKI therapy for an individual in chronic phase CML. Allogeneic HSCT may also be
considered for tyrosine kinase inhibitor (TKI)-naïve or TKI-pretreated individuals in accelerated or blastic phase
CML. Regarding chronic lymphocytic leukemia (CLL) the EMSO notes “ first-line treatment may be repeated, if
the relapse or progression occurs at least 12–24 months after a monotherapy or 24–36 months after
chemoimmunotherapy, respectively.” “If relapse occurs within 12–24 months after monotherapy or 24–36
months after chemoimmunotherapy, or if the disease does not respond to any first-line therapy, the therapeutic
regimen needs to be changed to one of the following options: Salvage regimen, e.g. alemtuzumab, followed by
allogeneic stem cell transplantation in physically fit patients.”
Italian Society of Hematology, the Italian Society of Experimental Hematology, and the Italian Group for
Bone Marrow Transplantation: Brugiatelli et al. (2006) published Clinical Practice Guidelines for the treatment
of CLL. The Guidelines note that younger patients (e.g. <60 years) with unfavorable biological prognostic factors
should be considered for high-dose chemotherapy and autologous or allogeneic stem cell transplantation, which
might achieve a durable good quality remission. However, it is recommended that first-line autologous or
allogeneic stem cell transplantation is performed only within approved clinical trials. Younger patients refractory
to first-line fludarabine plus cyclophosphamide should be considered for stem cell transplant procedures, after
disease debulking.
Summary
Although randomized controlled clinical trial data are limited, allogeneic hematopoietic stem-cell transplantation
(HSCT) is considered an effective treatment with curative intent for chronic myelogenous leukemia (CML) and
for chronic lymphocytic leukemia (CLL). Additionally there is professional society consensus support for these
indications. Published peer-reviewed data have demonstrated improved response rates, event-free survival and
relapse rates with the use of autologous HSCT for CLL in individuals who have achieved a complete or good
partial response to therapy. However, there is insufficient evidence in the published peer-reviewed scientific
literature demonstrating a clear survival benefit with the use of autologous HSCT for CML. At this time the role
of autologous HSCT has not been established for this indication.

Coding/Billing Information
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement
Covered when medically necessary when used to report allogeneic bone marrow or blood-derived stem
cell procedures:
®

CPT *
Codes
38205
38207
38208
38209
38210
38212
38213
38214

Description
Blood-derived hematopoietic progenitor cell harvesting for transplantation, per
collection; allogeneic
Transplant preparation of hematopoietic progenitor cells; cryopreservation and
storage
Transplant preparation of hematopoietic progenitor cells; thawing of previously
frozen harvest, without washing, per donor
Transplant preparation of hematopoietic progenitor cells; thawing of previously
frozen harvest, with washing, per donor
Transplant preparation of hematopoietic progenitor cells; specific cell depletion
within harvest, T-cell depletion
Transplant preparation of hematopoietic progenitor cells; red blood cell removal
Transplant preparation of hematopoietic progenitor cells; platelet depletion
Transplant preparation of hematopoietic progenitor cells; plasma (volume)
depletion
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38215
38230
38240
38242
HCPCS
Codes
S2140
S2142
S2150

Transplant preparation of hematopoietic progenitor cells; cell concentration in
plasma, mononuclear, or buffy coat layer
Bone marrow harvesting for transplantation, allogeneic
Hematopoietic progenitor cell (HPC); allogeneic transplantation per donor
Allogeneic lymphocyte infusions
Description
Cord blood harvesting for transplantation, allogeneic
Cord blood-derived stem-cell transplantation, allogeneic
Bone marrow or blood-derived stem cells (peripheral or umbilical), allogeneic or
autologous, harvesting, transplantation, and related complications; including
pheresis and cell preparation/storage; marrow ablative therapy; drugs; supplies;
hospitalization with outpatient follow-up; medical/surgical, diagnostic,
emergency, and rehabilitative services; and the number of days or pre-and posttransplant care in the global definition

Covered when medically necessary when used to report autologous bone marrow or blood-derived stem
cell procedures for CLL:
CPT* Codes
38206
38211
38232
38241

Description
Blood-derived hematopoietic progenitor cell harvesting for transplantation, per
collection; autologous
Transplant preparation of hematopoietic progenitor cells; tumor cell depletion
Bone marrow harvesting for transplantation; autologous
Hematopoietic progenitor cell (HPC); autologous transplantation

Experimental/Investigational/Unproven/Not Covered when used to report autologous bone marrow or
blood-derived stem cell procedures for CML:
CPT* Codes
38206
38211
38232
38241

Description
Blood-derived hematopoietic progenitor cell harvesting for transplantation, per
collection; autologous
Transplant preparation of hematopoietic progenitor cells; tumor cell depletion
Bone marrow harvesting for transplantation; autologous
Hematopoietic progenitor cell (HPC); autologous transplantation
® ©

*Current Procedural Terminology (CPT ) 2013 American Medical Association: Chicago, IL.

References
1. American Cancer Society. Detailed guide: leukemia- chronic myeloid (CML). Updated 2013 Sep 23.
Accessed Dec 11, 2013. Available at URL address: http://www.cancer.org/Cancer/LeukemiaChronicMyeloidCML/DetailedGuide/leukemia-chronic-myeloid-myelogenous-treating-bone-marrowstem-cell
2. Baccarani M, Cortez J, Pane M, Niederweiser D, Saqlio G, Apperley J, et al. Chronic myeloid leukemia:
an update of concepts and management recommendations of European LeukemiaNet. J Clin Oncol.
2009 Dec 10;27(35):6041-51.
3. Baccarani M, Saglio G, Goldman J, Hochhaus A, Simonsson B, Appelbaum F, et al. Evolving concepts
in the management of chronic myeloid leukemia: recommendations from an expert panel on behalf of
the European LeukemiaNet. Blood. 2006 Sep 16;108(6):1809-20.

Page 8 of 15
Coverage Policy Number: 0242

4. Baron F, Maris MB, Storer ME, Sandmaier BM, Stuart MJ, McSweeney PA, et al. HLA-matched
unrelated donor hematopoietic cell transplantation after nonmyeloablative conditioning for patients with
chronic myeloid leukemia. Biol Blood Marrow Transplant. 2005 Apr;11(4):272-9.
5. Bethge WA, Hegenbart U, Stuart MJ, Storer BE, Maris MB, Flowers ME, et al. Adoptive immunotherapy
with donor lymphocyte infusions after allogeneic hematopoietic cell transplantation following
nonmyeloablative conditioning. Blood. 2004 Feb 1;103(3):790-5.
6. Bhatia R, Radich JP. Chronic myeloid leukemia. In: Hoffman R, Benz EJ, Silberstein LE, Heslop HE,
th
Weitz JI, Anastaci J, et al., editors. Hematology: basic principles and practice. 6 ed. Orlando, Fl:
Churchill Livingstone; 2012.
7. Bornhauser M, Kroger N, Schwerdtfeger R, Schafer-Eckart K, Saver HG, Scheid C, et al. Allogeneic
haematopoietic cell transplantation for chronic myelogenous leukaemia in the era of imatinib: a
retrospective multicentre study. Eur J Haematol. 2006 Jan;76(1):9-17.
8. Brown JR, Kim HT, Li S, Stephans K, Fisher DC, Cutler C, et al. Predictors of improved progression-free
survival after nonmyeloablative allogeneic stem cell transplantation for advanced chronic lymphocytic
leukemia. Biol Blood Marrow Transplant. 2006 Oct;12(10):1056-64.
9. Brugiatelli M, Bandini G, Barosi G, Lauria F, Liso V, Marchetti M, et al. Management of chronic
lymphocytic leukemia: practice guidelines from the Italian Society of Hematology, the Italian Society of
Experimental Hematology and the Italian Group for Bone Marrow Transplantation. Haematologica. 2006
Dec;91(12):1662-73.
10. Chiorazzi N, Rai K, Ferrarini M. Chronic lymphocytic leukemia. N Engl J Med. 2005 Feb 24;352(8):80415.
11. CML Autograft Trials Collaboration. Autologous stem cell transplantation in chronic myeloid leukaemia:
a meta-analysis of six randomized trials. Cancer Treat Rev. 2007 Feb;33(1):39-47. Epub 2006 Dec 11.
12. Corradini P, Dodero A, Farina L, Fanin R, Patriarca F, Miceli R, et al. Allogeneic stem cell
transplantation following reduced-intensity conditioning can induce durable clinical and molecular
remissions in relapsed lymphomas: pre-transplant disease status and histotype heavily influence
outcome. Leukemia. 2007 Nov;21(11):2316-23. Epub 2007 Jun 28.
13. Crawley C, Szydlo R, Lalancette M, Bacigalupo A, Lange A, Brune M, et al. Outcomes of reduced
intensity transplantation for chronic myeloid leukaemia: an analysis of prognostic factors from the
chronic leukemia working party of the EBMT. Blood. 2005 Jul 5; [Epub ahead of print].
14. Cwynarski K, Roberts IA, Iacobelli S, Biezen AV, Brand R, Devergie A, et al. Stem cell transplantation
for chronic myeloid leukemia in children. Blood. 2003 Aug 15;102(4):1224-31.
15. Dazzi F, Szydlo RM, Cross NC, Craddock C, Kaeda J, Kanfer E, et al. Durability of responses following
donor lymphocyte infusions for patients who relapse after allogeneic stem cell transplantation for
chronic myeloid leukemia. Blood. 2000 Oct 15;96(8):2712-6.
16. Delgado J, Thomson K, Russell N, Ewing J, Stewart W, Cook G, et al. Results of alemtuzumab-based
reduced-intensity conditioning allogeneic transplantation for chronic lymphocytic leukemia: a British
Society of Blood and Marrow Transplantation Study. Blood. 2006 Feb 15;107(4):1724-30. Epub 2005
Oct 20.
17. Dreger P, Brand R, Hansz J, Milligan D, Corradini P, Finke J, et al. Treatment-related mortality and
graft-versus-leukemia activity after allogeneic stem cell transplantation for chronic lymphocytic leukemia
using intensity-reduced conditioning. Leukemia. 2003;17:841-8.

Page 9 of 15
Coverage Policy Number: 0242

18. Dreger P, Brand R, Milligan D, Corradini P, Finke J, Lambertenghi Deliliers G, et al. Reduced-intensity
conditioning lowers treatment-related mortality of allogeneic stem cell transplantation for chronic
lymphocytic leukemia: a population-matched analysis. Leukemia. 2005 Jun;19(6):1029-33.
19. Dreger P, Corradini P, Kimby E, Michallet M, Milligan D, Scheteleg J, et al. Indications for allogeneic
stem cell transplantation in chronic lymphocytic leukemia: the EBMT transplant consensus. Leukemia.
2007 Jan;21(1):12-7. Epub 2006 Nov 16.
20. Dreger P, Dohner H, McClanahan F, Busch R, Ritgen M, Greinix H, et al. Early autologous stem cell
transplantation for chronic lymphocytic leukemia: long-term follow-up of the German CLL Study Group
CLL3 trial. Blood. 2012 May 24;119(21):4851-9.
21. Dreger P, Dohner H, Ritgen M, Bottcher S, Busch R, Dietrich S, et al. Allogeneic stem-cell
transplantation provides durable disease control in poor-risk chronic lymphocytic leukemia: long-term
clinical and MRD results of the German CLL-Study Group CLL3X trial. Blood. 2010 Oct 7;117(16):243847
22. Drucker BJ, Lee S. Chronic myelogenous leukemia. In: DeVita VT, Lawrence TS, Rosenberg SA,
th
editors. DeVita, Hellman, and Rosenberg’s Cancer: principles and practice of oncology. 9 ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2011.
23. Eichorst I, Dreyling M, Robak T, Montserrat E, Hallek M; ESMO Guidelines Working Group. Chronic
lymphocytic leukemia: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol. 2011 Sep;22 Suppl 6:vi50-4. Accessed 2013 Dec 11. Available at URL address:
http://www.esmo.org/Guidelines-Practice/Clinical-Practice-Guidelines/HaematologicMalignancies/Chronic-Lymphocytic-Leukemia
24. European Society for Medical Oncology. Chronic myeloid leukemia: ESMO clinical practice guidelines
for diagnosis, treatment and follow-up. Baccarani M, Pileri S, Steegmann J-L, Muller M, Soverini S,
Dreyling M, on behalf of the ESMO Guidelines Working Group. Updated 2012. Accessed 2013 Dec 11.
Available at URL address: http://www.esmo.org/education-research/esmo-clinical-practiceguidelines/topics/hematologic-malignancies.html
25. Gine E, Moreno C, Esteve J, Montserrat E. The role of stem-cell transplantation in chronic lymphocytic
leukemia risk-adapted therapy. Best Pract Res Clin Haematol. 2007 Sep;20(3):529-43.
26. Gratwoh A, Brand R, Apperly J, Crawley C, Ruutu T, Corradini P, et al. Allogeneic hematopoietic stem
cell transplantation for chronic myeloid leukemia in Europe 2006: transplant activity, long-term data and
current result. An analysis by the Chronic Leukemia Working Party of the European Group for Blood and
Marrow Transplantation (EBMT). Haematologica. 2006 Apr; 91(4):513-21. Epub 2006 Mar 1.
27. Gribben JG. How I treat CLL upfront. Blood. 2009 Oct 22. [Epub ahead of print]
28. Gribben JG. Stem-cell transplantation in chronic lymphocytic leukaemia. Best Pract Res Clin Haematol.
2007 Sep;20(3):513-27.
29. Gribben JG, Zahrieh D, Stephans K, Bartlett-Pandite L, Alyea EP, Fisher DC, et al. Autologous and
allogeneic stem cell transplantation for poor risk chronic lymphocytic leukemia. Blood. 2005 Aug 30;
[Epub ahead of print].
30. Guilhot F. Indications for imatinib mesylate therapy and clinical management. Oncologist. 2004;9:27181.
31. Hallek M, Cheson BD, Catovsky D, Caligaris-Cappio F, Dighiero G, Dohner H, et al. Guidelines for the
diagnosis and treatment of chronic lymphocytic leukemia: a report from the International Workshop on
Chronic Lymphocytic Leukemia updating the National Cancer Institute-Working Group 1996 guidelines.
Blood. 2008 June 15;111(12):5446-56.

Page 10 of 15
Coverage Policy Number: 0242

32. Hehlmann R, Berger U, Pfirrmann M, Heimpel H, Hochhaus A, Hasford J, et al. Drug treatment is
superior to allografting as first-line therapy in chronic myeloid leukemia. Blood. 2007 Jun
1;109(11):4686-92.
33. Hehlmann R, Hochhaus A, Baccarani M, European LeukemiaNet. Chronic myeloid leukaemia. Lancet.
2007 Jul 28;370(9584):342-50.
34. Hochhaus A, Dreyling M, ESMO Guidelines Working Group. Chronic myelogenous leukemia: ESMO
clinical recommendations for the diagnosis, treatment and follow-up. Ann Oncol. 2008 May;19 Suppl
2:ii63-4.
35. Huff CA, Fuchs EJ, Smith BD, Blackford A, Garrett-Mayer E, Brodsky RA, et al. Graft-versus-host
reactions and the effectiveness of donor lymphocyte infusions. Biol Blood Marrow Transplant. 2006
Apr;12(4):414-21.
36. Jabbour E, Cortez J, Sanchez FP, Jones D, O’Brien S, Rondon G, et al. Results of allogeneic
hematopoietic stem cell transplantation for chronic myelogenous leukemia patients who failed tyrosine
kinase inhibitors after developing BCR-ABL1 kinase domain mutations. Blood. 2011 March
31;117(13):3641-7.
37. Jantunen E, Itala M, Siitonen T, Juvonen E, Koivunen E, Koistinen P, et al. Autologous stem cell
transplantation in patients with chronic lymphocytic leukemia: the Finnish experience. Bone Marrow
Transplant. 2006 Jun;37(12):1093-8. Epub 2006 May 8.
38. Kantarjian H, Sawyers C, Hochhaus A, Guilhot F, Schiffer C, Gambacorti-Passerini C, et al.
Hematologic and cytogenetic responses to imatinib mesylate in chronic myelogenous leukemia. N Engl
J Med. 2002 Feb 28;346(9):645-52.
39. Kebriaei P, Detry MA, Giralt S, Carrasco-Yalan S, Anagnostopoulos A, Couriel D, et al. Long-term
follow-up of allogeneic hematopoietic stem cell transplantation with reduced intensity conditioning for
patients with chronic myeloid leukemia. Blood. 2007 Jul 25; [Epub ahead of print]
40. Kerbauy FR, Storb R, Hegenbart U, Gooley T, Shizuru J, Al-Ali HK, et al. Hematopoietic cell
transplantation from HLA-identical sibling donors after low-dose radiation-based conditioning for
treatment of CML. Leukemia. 2005;19:990-7.
41. Kharfan-Dabaja MA, Kumar A, Behera M, Djulbegovic B. Systematic review of high dose chemotherapy
and autologous haematopoietic stem cell transplantation for chronic lymphocytic leukaemia: what is the
published evidence? Br J Haematol. 2007 Oct;139(2):234-42.
42. Khouri IF. Reduced-intensity regimens in allogeneic stem-cell transplantation for non-Hodgkin
lymphoma and chronic lymphocytic leukemia. Hematology Am Soc Hematol Educ Program. 2006;390-7.
43. Khouri IF, Bassett R, Poindexter N, O’Brien S, Bus-Ramos CE, Hsu Y, et al. Nonmyeloablative stem cell
transplantation in relapsed/refractory chronic lymphocytic leukemia: Long-term follow-up, prognostic
factors, an effect of human leukocyte histocompatibility antigen subtype on outcome. Cancer. 2011 Mar
31. Epub ahead of print.
44. Khouri IF, Lee MS, Saliba RM, Andersson B, Anderlini P, Couriel D, et al. Nonablative allogeneic stem
cell transplantation for chronic lymphocytic leukemia: impact of rituximab on immunomodulation and
survival. Exp Hematol. 2004 Jan;32(1):28-35.
45. Khouri IF, Saliba RF, Admirand J, O’Brien S, Lee MS, Korbling M, et al. Graft-versus-leukaemia effect
after non-myeloablative haematopoietic transplantation can overcome the unfavourable expression of
ZAP-70 in refractory chronic lymphocytic leukaemia. Br J Haematol. 2007 May;137(4):355-63.

Page 11 of 15
Coverage Policy Number: 0242

46. Krejci M, Mayer J, Doubek M, Brychtova Y, Pospisil Z, Racil Z, et al. Clinical outcomes and direct
hospital costs of reduced-intensity allogeneic transplantation in chronic myeloid leukemia. Bone Marrow
Transplant. 2006 Oct; 38(7):483-91. Epub 2006 Oct 28.
47. Levine JE, Braun T, Penza SL, Beatty P, Cornetta K, Martino R, et al. Prospective trial of chemotherapy
and donor leukocyte infusions for relapse of advanced myeloid malignancies after allogeneic stem-cell
transplantation. J Clin Oncol. 2002 Jan 15;20(2):405-12.
48. Luznik L, Fuchs EJ. Donor lymphocyte infusions to treat hematologic malignancies in relapse after
allogeneic blood or marrow transplantation. Cancer Control. 2002 Mar-Apr;9(2):123-37.
49. Maloney DG, Sandmaier BM, Mackinnon S, Shizuru JA. Non-myeloablative transplantation. Hematology
(Am Soc Hematol Educ Program). 2002;392-421.
50. Marks DI, Lush R, Cavenagh J, Milligan DW, Schey S, Parker A, et al. The toxicity and efficacy of donor
lymphocyte infusions given after reduced-intensity conditioning allogeneic stem cell transplantation.
Blood. 2002 Nov 1;100(9):3108-14.
51. Martinez C, Gomez V, Tomas JF, Parody R, Sureda A, Sanz G, et al. Relapse of chronic myeloid
leukemia after allogeneic stem cell transplantation: outcome and prognostic factors. The Chronic
Myeloid Leukemia Subcommittee of the GETH (Grupo Espanol de Trasplante Hemopoyetico). Bone
Marrow Transplant. 2005;36:301-6.
52. McGlave PB, Shu XO, Wen W, Anasetti C, Nademanee A, Champlin R, et al. Unrelated donor marrow
transplantation for chronic myelogenous leukemia: 9 years’ experience of the National Marrow Donor
Program. Blood. 2000 Apr 1;95(7):2219-25.
53. McSweeney PA, Niederwieser D, Shizuru JA, Sandmaier BM, Molina AJ, Maloney DG, et al.
Hematopoietic cell transplantation in older patients with hematologic malignancies: replacing high-dose
cytotoxic therapy with graft-versus-tumor effects. Blood. 2001 Jun 1;97(11):3390-400.
54. Michallet AS, NicoliniF, Furst S, Le QH, Dubois V, Hayette S, et al. Outcome and long-term follow-up of
alloreactive donor lymphocyte infusions given for relapse after myeloablative allogeneic hematopoietic
stem cell transplantations (HSCT). Bone Marrow Transplant. 2005;35:601-8.
55. Michallet M, Bilger K, Garban F, Attal M, Huyn A, Blaise D, et al. Allogeneic hematopoietic stem-cell
transplantation after nonmyeloablative preparative regimens: impact of pretransplantation and
posttransplantation factors on outcome. J Clin Oncol. 2001 Jul 15;19(14):3340-9.
56. Milligan DW, Fernandes S, Dasgupta R, Davies FE, Matutes E, Fagan CD, et al. Results of the MRC
pilot study show autografting for younger patients with chronic lymphocytic leukemia is safe and
achieves a high percentage of molecular responses. Blood. 2005 Jan 1;105(1):397-404. Epub 2004 Apr
29.
57. Montillo M, Hamblin T, Hallek M, Montserrat E, Morra E. Chronic lymphocytic leukemia: novel
prognostic factors and their relevance for risk-adapted therapeutic strategies. Haematologica.
2005;90(3):391-9.
58. Moreno C, Villamor N, Colomer D, Esteve J, Gine E, Montanola A. Clinical significance of minimal
residual disease, as assessed by different techniques, after stem cell transplantation for chronic
lymphocytic leukemia. Blood. 2006 Jun1;107(11):4563-9.
59. Moreno C, Villamor N, Colomer D, Esteve J, Martino R, Nomdedeu J, et al. Allogeneic stem-cell
transplantation may overcome the adverse prognosis of unmutated VH gene in patients with chronic
lymphocytic leukemia. J Clin Oncol. 2005 May 20;23(15):3433-8.

Page 12 of 15
Coverage Policy Number: 0242

60. National Cancer Institute. Chronic Lymphocytic Leukemia Treatment (PDQ®): health professional
version. Updated Apr 19, 2013. Accessed Dec 11, 2013. Available at URL address:
http://www.cancer.gov/cancertopics/pdq/treatment/CLL/HealthProfessional
®

61. National Cancer Institute. Chronic myelogenous leukemia treatment (PDQ ): health professional
version. Updated 2013 Nov 18. Accessed Dec 11, 2013. Available at URL address:
http://nci.nih.gov/cancertopics/pdq/treatment/CML/HealthProfessional
®

TM

62. National Comprehensive Cancer Network (NCCN). NCCN GUIDELINES Clinical Guidelines in
TM
©
Oncology . Chronic myelogenous leukemia. V2.2014. National Comprehensive Cancer Network,
Inc. 2013, All Rights Reserved. Accessed Dec 11, 2013. Available at URL address:
http://www.nccn.org/professionals/physician_gls/PDF/cml.pdf
63. National Comprehensive Cancer Network® (NCCN). NCCN GUIDELINESTM Clinical Guidelines in
Oncology TM. Non-Hodgkin’s lymphomas. V2.2013. © National Comprehensive Cancer Network, Inc.
2013, All Rights Reserved. Accessed Dec 11, 2013. Available at URL address:
http://www.nccn.org/professionals/physician_gls/PDF/nhl.pdf
64. National Marrow Donor Program. © 1996-2013 National Marrow Donor Program. Recommended timing
for transplant consultation. Accessed Dec 11, 2013. Available at URL address:
https://bethematchclinical.org/Transplant-Indications-and-Outcomes/Referral-Timing-Guidelines/
65. Olavarria E, Craddock C, Dazzi F, Marin D, Marktel S, Apperly JF, et al. Imatinib mesylate (STI571) in
the treatment of relapse of chronic myeloid leukemia after allogeneic stem cell transplantation. Blood.
2002 May 15;99(10):3861-2.
66. Or R, Shapira MY, Resnick I, Amar A, Ackerstein A, Samuel S, et al. Nonmyeloablative allogeneic stem
cell transplantation for the treatment of chronic myeloid leukemia in first chronic phase. Blood. 2003 Jan
15;101(2):441-5.
67. Oscier D, Fegan C, Hillmen P, Illidge T, Johnson S, Maguire P, Matutes E, Milligan D; Guidelines
Working Group of the UK CLL Forum. British Committee for Standards in Haematology. Guidelines on
the diagnosis and management of chronic lymphocytic leukaemia. Br J Haematol. 2004
May;125(3):294-317.
68. Pavletic SZ, Khouri IF, Haagenson M, King RJ, Bierman PJ, Bishop MR, et al. Unrelated donor marrow
transplantation for B-cell chronic lymphocytic leukemia after using myeloablative conditioning: results
from the center for international blood and marrow transplant research. J Clin Oncol. 2005 Aug
20;23(24):5788-94.
69. Porter DL, Antin JH. Donor leukocyte infusions in myeloid malignancies: new strategies. Best Pract Res
Clin Haematol. 2006 Dec;19(4):737-55.
70. Porter DL, Collins RH, Hardy C, Kernan NA, Drobyski WR, Giralt S, et al. Treatment of relapsed
leukemia after unrelated donor marrow transplantation with unrelated donor leukocyte infusions. Blood.
2000 Feb 15;95(4):1214-21.
71. Robin M, Guardiola P, Devergie A, Yeshurun M, Shapiro S, Esperou H, et al. A 10-year median followup study after allogeneic stem cell transplantation for chronic myeloid leukemia in chronic phase from
HLA-identical sibling donors. Leukemia. 2005;19:1613-20.
72. Ruiz-Arguelles GJ, Gomez-Almaquer D, Morales-Toquero A, Gutierrez-Aquirre CH, Vela-Ojeda J,
Garcia-Ruiz-Esparza MA. The early referral for reduced-intensity stem cell transplantation in patients
with Ph1 (+) chronic myelogenous leukemia in chronic phase in the imatinib era: results of the Latin
American Cooperative Oncohematology Group (LACOHG) prospective, multicenter study. Bone Marrow
Transplant. 2005 Dec;36(12):1043-7.

Page 13 of 15
Coverage Policy Number: 0242

73. Schetelig J, Thiede C, Bornhauser M, Schwerdtfeger R, Kiehl M, Beyer J, et al. Reduced non-relapse
mortality after reduced intensity conditioning in advanced chronic lymphocytic leukemia. Ann Hematol.
2002;81 Suppl 2:S47-8.
74. Schetelig J, Thiede C, Bornhauser M, Schwerdtfeger R, Kiehl M, Beyer J, et al. Evidence of a graftversus-leukemia effect in chronic lymphocytic leukemia after reduced-intensity conditioning and
allogeneic stem-cell transplantation: the Cooperative German Transplant Study Group. J Clin Oncol.
2003 Jul 15;21(14):2747-53.
75. Schetelig J, van Beizen A, Brand R, Cabellero D, Martino R, Itala M, et al. Allogeneic hematopoietic
stem-cell transplantation for chronic lymphocytic leukemia with 17p deletion: a retrospective European
group for blood and marrow transplantation analysis. J Clin Oncol. 2008 Nov 1;26(31):5094-100. Epub
2008 Aug 18.
76. Scott BL, Sandmaier BM. Outcomes with myeloid malignancies. Hematology Am Soc Hematol Educ
Program. 2006;381-9.
77. Silver RT, Woolf SH, Hehlmann R, Appelbaum FR, Anderson J, Bennett C, et al. An evidence-based
analysis of the effect of busulfan, hydroxyurea, interferon, and allogeneic bone marrow transplantation
in treating the chronic phase of chronic myeloid leukemia: developed for the American Society of
Hematology. Blood. 1999 Sep 1;94(5):1517-36.
78. Simon W, Seqel GB, Litchmann MA, Early allogeneic stem cell transplantation for chronic myelogenous
leukemia in the imatinib era: a preliminary assessment. Blood Cells Mol Dis. 2006 Sep-Oct.; 37(2): 11624. Epub 2006 Aug 10.
79. Simonsson B, Kloke O, Stahel RA, ESMO Guidelines Task Force. ESMO minimum clinical
recommendations for the diagnosis, treatment and follow-up of chronic myelogenous leukemia. Ann
Oncol. 2005;16 Suppl:52-3.
80. Simonsson B, Oberg G, Bjoreman M, Borkholm M, Carneskog J, Karlsson J, et al. Intensive treatment
and stem cell transplantation in chronic myelogenous leukemia: long-term follow-up. Acta
Haematologica. 2005;113(3):155-62.
81. Soligo D, Motta M, Borsotti C, Ibatici A, Cortelezzi A, Deliliers GL. Reduced intensity conditioning
allogeneic transplant for advanced chronic lymphocytic leukemia [letter]. Haematologica. 2004
Jul;89(7):885-6.
82. Sorror ML, Maris MB, Sandmaier BM, Storer BE, Stuart MJ, Hegenbart U, et al. Hematopoietic cell
transplantation after nonmyeloablative conditioning for advanced chronic lymphocytic leukemia. J Clin
Oncol. 2005 Jun 1;23(16):3819-29.
83. Sorror ML, Storer BE, Maloney DG, Sandmaier BM, Martin PJ, Storb R. Outcomes after allogeneic
hematopoietic cell transplantation with nonmyeloablative or myeloablative conditioning regimens for
treatment of lymphoma and chronic lymphocytic leukemia. Blood. 2008 Jan 1;111(1):446-52. Epub 2007
Oct 4.
84. Sorror ML, Storer BE, Sandmaier BM, Maris M, Suzuru J, Mazairz R, et al. Five-year follow-up of
patients with advanced chronic lymphocytic leukemia treated with allogeneic hematopoietic cell
transplantation after nonmyeloablative conditioning. J Clin Oncol. 2008 Oct 20;26(30):4912-20. Epub
2008 Sep 15.
85. Suciu S, Mandelli F, de Witte T, Zittoun R, Gallo E, Labar B, et al. Allogeneic compared with autologous
stem cell transplantation in the treatment of patients younger than 46 years with acute myeloid leukemia
(AML) in first complete remission (CR1): an intention-to-treat analysis of the EORTC/GIMEMAAML-10
trial. Blood. 2003 Aug 15;102(4):1232-40. Epub 2003 Apr 24.

Page 14 of 15
Coverage Policy Number: 0242

86. Tam CS, Khouri I. The role of stem cell transplantation in the management of chronic lymphocytic
leukaemia. Hematol Oncol. 2009 Jun;27(2):53-60.
87. Toze CL, Galal A, Barnett MJ, Shepherd JD, Conneally EA, Hogge DE, et al. Myeloablative allografting
for chronic lymphocytic leukemia: evidence for a potent graft-versus-leukemia effect associated with
graft-versus-host disease. Bone Marrow Transplant. 2005 Sep 5; [Epub ahead of print].
88. Unal S, Fidan G, Tavil B, Cetin M, Cetinkaya DU. Allogeneic hematopoietic stem cell transplantation in
pediatric chronic myelogenous leukemia cases: Hacettepe experience. Pediatr Transplant. 2007
Sep;11(6):645-9.
89. Velev N, Cortez J, Champlin R, Jones D, Rondon G, Giralt S, et al. Stem cell transplantation for patients
with chronic myeloid leukemia resistant to tyrosine kinase inhibitors with BCR-ABL kinase domain
mutation T3151.Cancer. 2010 Aug 1;116(15):3631-7.
90. Weirda WG, O’Brien S. Chronic lymphocytic leukemias. In: Devita VT, Lawrence TS, Rosenberg SA,
editors. DeVita, Hellman and Rosenberg’s Cancer: principles and practice of oncology. 9th ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2011
91. Weisdorf DJ, Anasetti C, Antin JH, Kernan NA, Kollman C, Snyder D, et al. Allogeneic bone marrow
transplantation for chronic myelogenous leukemia: comparative analysis of unrelated versus matched
sibling donor transplantation. Blood. 2002 Mar 15;99(6):1971-7.
92. Weisser M, Ledderose G, Jochem Kolb H. Long-term follow-up of allogeneic HSCT for CML reveals
significant improvement in the outcome over the last decade. Ann Hematol. 2007 Feb;86(2):127-32.
Epub 2006 Nov 9.
93. Weisser M, Schleuning M, Ledderose G, Rolf B, Schnittger S, Schoch C, et al. Reduced-intensity
conditioning using TBI (8 Gy), fludarabine, cyclophosphamide and ATG in elderly CML patients provides
excellent results especially when performed in the early course of the disease. Bone Marrow Transplant.
2004;34:1083-8.
94. Weisser M, Schmid C, Schoch C, Hiddemann W, Kolb HJ. Resistance to pretransplant imatinib therapy
may adversely affect the outcome of allogeneic stem cell transplantation in CML. Bone Marrow
Transplant. 2005 Sep 26; [Epub ahead of print]
95. Yee KW, O’Brien SM. Chronic lymphocytic leukemia: diagnosis and treatment. Mayo Clin Proc. 2006;
81(8):1105-29.
96. Zenz T, Ritgen M, Dreger P, Krober A, Barth TF, SchLenk LR, et al. Autologous graft-versus-host
disease-like syndrome after an alemtuzumab-containing conditioning regimen and autologous stem cell
transplantation for chronic lymphocytic leukemia. Blood. 2006 Sep 15;108(6):2127-30. Epub 2006 May
25.

The registered marks "Cigna" and the "Tree of Life" logo are owned by Cigna Intellectual Property, Inc., licensed for use by Cigna Corporation
and its operating subsidiaries. All products and services are provided by or through such operating subsidiaries and not by Cigna Corporation.
Such operating subsidiaries include Connecticut General Life Insurance Company, Cigna Health and Life Insurance Company, Cigna Behavioral
Health, Inc., Cigna Health Management, Inc., and HMO or service company subsidiaries of Cigna Health Corporation.
Page 15 of 15
Coverage Policy Number: 0242

