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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 
 
Cigna covers myeloablative allogeneic hematopoietic stem-cell transplantation (HSCT) from an 
appropriately-matched human leukocyte antigen (HLA) donor as medically necessary for the treatment 
of acute myelogenous leukemia (AML) when ANY of the following criteria is met: 
 

• first remission for a high-risk** individual 
• second or subsequent remission 
• failed induction 
• no induction treatment and any of the following: 

 antecedent hematological disease 
 treatment-related secondary AML 

 
Cigna covers a second myeloablative allogeneic HSCT from an appropriately-matched HLA donor as 
medically necessary for the treatment of AML when BOTH of the following criteria are met: 
 

• relapse of disease occurring more than six months after first allogeneic HSCT 
• second or subsequent remission 

 
Cigna covers reduced-intensity or non-myeloablative allogeneic HSCT as medically necessary for the 
treatment of AML when the criteria for an allogeneic HSCT are met but a myeloablative regimen is 
contraindicated because of age or comorbidity. 
 

https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0261_coveragepositioncriteria_donor_leukocyte_infusion.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0261_coveragepositioncriteria_donor_leukocyte_infusion.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0187_coveragepositioncriteria_stem_cell_transpl_myelodysplastic_syndr.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0187_coveragepositioncriteria_stem_cell_transpl_myelodysplastic_syndr.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0132_coveragepositioncriteria_transplant_donor_charges.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0132_coveragepositioncriteria_transplant_donor_charges.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0466_coveragepositioncriteria_umbilical_cord_blood_banking.pdf
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Cigna covers autologous HSCT as medically necessary for the treatment of AML for whom allogeneic 
HSCT is not available or is not appropriate when EITHER of the following criteria is met: 
 

• first remission for a high risk* individual 
• second or subsequent remission 

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

 
*High-risk includes ANY of the following: 
 

• requiring more than one cycle to achieve remission 
• disease refractory to chemotherapy 
• white blood cell (WBC) count > 100,000/ml3 
• French-American-British (FAB) subtype M4 and M5 
• chromosome translocations t(10;11), t(1;22), t(6;9), t(9;22) 
• abnormalities of chromosome 7 or 5, the long arm of chromosome 3, or 11q23 
• trisomy 8 
• antigen CD34 and/or P-glycoprotein (MDR1 gene product) 
• internal tandem duplication mutations of the FLT3 gene 
• history of CNS involvement 
• systemic infection at diagnosis 
• treatment-induced AML 
• history of myelodysplastic syndrome 

 
 
General Background 
 
Acute myelogenous leukemia (AML), also known as acute granulocytic leukemia, acute myeloid leukemia and 
acute nonlymphocytic leukemia (ANLL), is a malignancy of the blood-forming tissues of the bone marrow 
resulting from acquired genetic damage. In most cases, the cause of AML is unknown; however, several factors 
are thought to be associated with an increased risk for the disease including the use of chemotherapy for the 
treatment of other cancers (Leukemia & Lymphoma Society, 2012).  
 
Two systems are commonly used to classify AML. The French-American-British (FAB) Cooperative Group 
classification is based on morphological-histochemical cell characteristics and identifies eight subtypes of AML, 
categorized as M0-M7. The newer, World Heath Organization Classification System incorporates clinical, 
morphologic, immunophenotypic, cytogenetic and molecular markers that can be used to direct treatment.  
 
Factors that may be predictive of increased morbidity and mortality include central nervous system involvement 
with leukemia, systemic infection at diagnosis, elevated white blood count (i.e., >100,000 mm3), treatment-
induced AML and history of myelodysplastic syndrome. Additionally, certain gene and cytogenetic abnormalities 
have been identified as high-risk for a poor prognosis with chemotherapy. These include internal tandem 
duplication of the FLT3 gene, deletions of the long arms or monosomies of chromosomes 5 or 7; translocations 
or inversions of chromosome 3, t(6;9), t(9;22) and abnormalities of chromosome 11q23, t(10;11) translocation, 
t(1;22)(p13;q13) translocation, trisomy 8, presence of certain antigens/gycoproteins, complex (e.g., >three) 
chromosomal abnormalities, and presence of a monosomal karotype (National Comprehensive Cancer Network 
Guidelines™ [NCCN Guidelines™], 2014; NCI, 2014; National Cancer Institute [NCI], 2013b). 
 
Successful treatment of acute myelogenous leukemia (AML) is divided into two major phases: induction-to attain 
remission and postremission consolidation/intensification-to maintain remission. Postremission therapy is 
always indicated in therapy that is planned with curative intent. Current approaches to postremission therapy 
include allogeneic or autologous hematopoietic stem-cell transplantation (HSCT) with high-dose chemotherapy 
or chemoradiation therapy (NCI, 2014). 
 
Stem-Cell Transplantation 
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Stem-cell transplantation refers to transplantation of hematopoietic stem cells (HSCs) from a donor into a 
patient. HSC transplantation (HSCT) can be either autologous (using the patient’s own stem cells) or allogeneic 
(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 partially-
matched related donors. 
 
Contraindications to HSCT 
The presence of any significant co-morbid conditions that would significantly compromise clinical care and 
chances of survival is a contraindication to transplant. Greater age is associated with a higher incidence of post-
transplantation complications; therefore, many centers restrict myeloablative allogeneic transplantation to 
patients age 55 or younger. Relative contraindications to HSCT include, but are not limited to: 
 

• poor cardiac function (ejection fraction < 45%) 
• poor liver function (bilirubin > 2.0mg/dl and transaminases greater than two times normal), unless 

related to AML 
• poor renal function (creatinine clearance < 50ml/min) 
• poor pulmonary function [diffusion capacity (DLCO) < 60% of predicted] 
• active central nervous system involvement 
• a pattern of demonstrated patient noncompliance which would place a transplant at serious risk of 

failure  
• presence of human immunodeficiency virus OR an active form of any ONE of the following: 
 
 hepatitis B virus (HBV) 
 hepatitis C virus (HCV) 
 human T-cell lymphotropic virus (HTLV)-1 
 Karnofsky rating <60% and/or Eastern Cooperative Oncology Group (ECOG) performance status 

>2 
 
Myeloablative Allogeneic HSCT: Allogeneic HSCT results in the lowest incidence of leukemic relapse, which 
has led to the concept of a graft-versus-leukemia effect National Cancer Institute ([NCI], 2014). Disease-free 
survival (DFS) rates using allogeneic transplantation in first complete remission range from 45% to 60%. 
Although allogeneic HSCT provides the most potent anti-leukemia effect of any post remission therapy in acute 
myelogenous leukemia (AML), use of allogeneic HSCT for this indication results in transplant-related morbidity 
and mortality rates of 20%–40%, even with the use of an HLA-matched sibling donor (NCI, 2014). 
 
If an HLA-matched sibling donor is available allogeneic HSCT is the preferred therapy for most individuals up to 
age 60 years who present with intermediate-risk karotypes or high-risk cytogenetics (NCI, 2014). The NCI also 
suggests that allogeneic transplantation may be considered in individuals with AML arising from myelodysplasia 
or secondary to previous cytotoxic chemotherapy if their overall performance status is adequate. 
 
Individuals at high risk of relapse are unlikely to be cured with consolidation chemotherapy, and allogeneic 
HSCT allows the best chance for cure (NCI, 2014; NCI, 2013b). Patients who are treated with allogeneic HSCT 
have a significantly better survival rate compared to patients who are treated with other therapies (Giles, 2005). 
Allogeneic HSCT with an HLA-matched donor in early first relapse or in second complete remission provides a 
DFS rate of approximately 30% (NCI, 2014).  
 
Despite second remission induction in over one-half of children with AML treated with drugs similar to drugs 
used in initial induction therapy, the prognosis for a child with recurrent or progressive AML is generally poor 
(NCI, 2013b). The selection of further treatment following the achievement of a second remission depends on 
prior treatment as well as individual considerations. Consolidation chemotherapy followed by HSCT is 
conventionally recommended, though there are no controlled prospective data regarding the contribution of 
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additional courses of therapy once a second complete remission is obtained. Unrelated donor hematopoietic 
stem-cell transplantation (HSCT) has been reported to result in five-year probabilities of leukemia-free survival 
of 45%, 20%, and 12% for patients with AML transplanted in second complete remission, overt relapse, and 
primary induction failure, respectively. The optimal type of preparative transplant regimen and source of donor 
cells has not been determined; alternative donor sources, including haploidentical donors, are being studied 
(NCI, 2013a) 
 
Literature Review for Myeloablative HSCT 
Several randomized controlled trials, meta-analyses and retrospective reviews have demonstrated relapse 
(RFS)-, disease-free (DFS), and overall (OS) survival benefit with the use of myeloablative allogeneic HSCT in 
first complete remission for individuals with poor- and intermediate risk AML. No improvement was noted for 
individuals with good-risk disease (Stelljes, 2011; Koreth, 2009; Fagioli, 2008; Gassas, 2008; Gorin, 2008; 
Cornelisson, 2007; Flynn, 2007; Bleakley, 2002). 
 
Prospective trials of transplantation in children with AML suggest that 60% to 70% of children with five of six and 
six of six human leukocyte antigen (HLA)-matched donors who undergo allogeneic HSCT during first remission 
experience long-term remissions with reduced risk of relapse, improved DFS, and OS compared with intensive 
chemotherapy (National Cancer Institute [NCI], 2013b; Bleakley, 2002). Autologous HSCT studies were too 
heterogeneous to allow any generalized conclusions. An analysis of allogeneic and autologous HSCT 
performed for children with  relapsed or refractory disease utilizing multiple donor types, conditioning regimens 
and graft-versus-host disease prophylaxis demonstrated no significant differences between the OS or event-free 
survival rates between the allogeneic and autologous groups (p=1.00 and p=.81, respectively) (Dvorak, 2008). 
 
Relapse After Prior Allogeneic Transplant: A second myeloablative allogeneic HSCT has been proposed for 
individuals with AML who have undergone allogeneic HSCT and subsequently have disease relapse or 
progression. Hosing et al. (2005) evaluated outcomes from 72 patients with AML who were in disease relapse at 
the time of a second HSCT. Treatment-related mortality (TRM) was 36%. Patients who had relapsed or 
progressed more than one year after the first transplant had significantly better outcomes compared to patients 
who relapsed or progressed within one year. Patients with low leukemia burden (i.e., no peripheral blood blasts 
and ≤ 5% bone marrow blasts) at the time of the second HSCT had a five-year overall survival rate of 25%, 
compared to those with a high disease burden who had a five-year survival rate of 12%. 
  
Summary for Myeloablative Allogeneic HSCT: According to the NCI (2014; NCI, 2013a), myeloablative 
allogeneic HSCT provides the most potent anti-leukemic effect of any post-remission therapy. It is considered 
an acceptable therapy for the treatment of selected adults and children with AML. 
 
Non-Myeloablative Allogeneic HSCT: Myeloablative allogeneic HSCT results in unacceptable TRM for many 
patients, both due to the toxicity of the myeloablative regimen used as conditioning and the high incidence and 
severity of graft-versus host disease (GVHD) (Baron, 2007; Aoudjhane, 2005). Non-myeloablative or reduced-
intensity allogeneic HSCT has been proposed to expand the populations of individuals who are eligible for 
HSCT.  
 
Literature Review for Non-Myeloablative HSCT: Outcomes of several prospective clinical trials suggest 
reduced treatment-related toxicity, although relapse rate is higher in some studies. In other studies data 
suggests the type of conditioning had no impact on outcomes (Lioure, 2012; Baron, 2007; Grigg, 2007; Martino, 
2007, Oran, 2007; Alyea, 2006). In a recent RCT by Lioure et al. (2012), the incidence of grade II-IV acute graft-
versus-host disease was 51.9% and 11.3% (p<.0001),respectively, for myeloablative and reduced-intensity 
HSCT. Chronic GVHD rates were 45.8% and 41.7%, respectively, for myeloablative and reduced-intensity 
HSCT. OS was 63.4% and 65.8%, respectively, for myeloablative, and reduced-intensity HSCT.  
 
Summary for Non-Myeloablative Allogeneic HSCT: Although clinical trial data are limited, non-myeloablative 
or reduced-intensity conditioning permits the use of allogeneic HSCT for a subset of individuals who may be 
unable to tolerate the toxic effects of myeloablative chemotherapy prior to allogeneic HSCT. 
 
Autologous HSCT: According to the NCI (2013a), autologous HSCT is a reasonable treatment option for 
patients in second complete remission (CR), offering disease-free survival (DFS) that may be comparable to 
autografting in first CR (2013a). Treatment-related mortality (TRM) ranges from 10% to 20%. 
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Literature Review for Autologous Hematopoietic Stem-Cell Transplantation (HSCT): Several prospective 
studies have demonstrated no benefit in overall survival (OS) with the use of autologous HSCT compared with 
standard postremission chemotherapy in first complete remission (CR); however, disease-free survival (DFS) 
rates of 35%–50% have been noted. 
 
Guieze et al. (2012) reported that autologous HSCT and allogeneic HSCT had similar outcomes compared with 
chemotherapy for patients with normal karyotype AML and adverse molecular features with leukemia-free- and 
overall survival rates. Autologous HSCT could represent a feasible alternative for treatment. 
 
Thomas et al. (2007) reported the results of a prospective study including 757 patients with de novo previously 
untreated acute myelogenous leukemia (AML), or secondary AML. Ultimately, 35 patients received autologous 
HSCT after consolidation with high-dose chemotherapy HSCT. Three-year DFS and OS rates were 28% and 
39%, respectively, for the transplanted patients. The three-year relapse incidence was 57%. Data suggest that 
intensification of chemotherapy using autologous HSCT did not improve overall health outcomes in this subset 
of individuals with AML. 
 
Ravindranath et al. (2005) performed a retrospective review of the results of a total of 1823 children with AML 
enrolled in four consecutive Pediatric Oncology Group (POG) clinical trials. Of these, POG 8821 compared the 
efficacy of autologous HSCT with that of intensive consolidation chemotherapy. Intent-to-treat analysis revealed 
similar five-year event-free survival (EFS) estimates for the autologous HSCT (36%) and intensive 
chemotherapy (35%) groups. There was a high rate of treatment-related mortality in the autologous HSCT 
group. 
 
Thomas et al. (2005) retrospectively reviewed the outcomes of 262 patients with relapsing and refractory 
leukemia achieving complete remission (CR). Transplantation was one of three favorable prognostic factors 
correlated with EFS: Three-year EFS rates were 68% versus 23% for autologous and allogeneic HSCT, 
respectively. Three-year probabilities of transplant-related mortality (TRM) were 11% and 47%, respectively, for 
autologous and allogeneic HSCT, respectively. In multivariate analysis, outcomes with autologous HSCT were 
significantly better than with allogeneic HSCT (p<0.01) or chemotherapy (p=0.001). Outcomes from allogeneic 
HSCT were not significantly different than those reported for standard-dose chemotherapy. 
 
Two meta-analyses evaluated the outcomes of autologous HSCT versus chemotherapy in six studies of adult 
patients with AML in CR1. Patients receiving autologous HSCT had better EFS in both studies; however, there 
was no difference in OS. The studies did not address the effect in the high-risk population (Levi, 2004; Nathan, 
2004). 
 
Summary for Autologous HSCT: Overall, autologous HSCT appears to be inferior to allogeneic HSCT for the 
treatment of adults and children with acute myelogenous leukemia (AML). Although OS may not be improved 
with autologous HSCT, it may provide benefit to high-risk patients who have limited options because they lack a 
matched donor or cannot tolerate the conditioning therapy required for allogeneic HSCT. This therapy has the 
support of professional societies including the National Cancer Institute ([NCI], 2013a), which notes autologous 
HSCT may be an acceptable treatment option for individuals in second complete remission. 
 
Tandem (Sequential) Transplantation: Data are lacking in the published peer-reviewed medical literature to 
support the safety and effectiveness of tandem (also known as sequential) transplants for the treatment of AML. 
At this time the role of this therapy has not been established. 
 
Professional Societies/Organizations 
National Cancer Institute (NCI): Regarding HSCT for adults with AML the NCI (2014) notes: 

• Current approaches to postremission therapy include high-dose chemotherapy or chemoradiation 
therapy with autologous bone marrow rescue, and high-dose marrow-ablative therapy with allogeneic 
bone marrow rescue. 

• For AML in remission, allogeneic bone marrow transplantation results in the lowest incidence of 
leukemic relapse even when compared with bone marrow from an identical twin (syngeneic transplant). 

• Transplantation should be offered to AML patients in first complete remission (CR1) in the setting of 
poor-risk cytogenetics and should not be offered to patients in CR1 with good-risk cytogenetics. 
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• Allogeneic HSCT can salvage some patients whose disease fails to go into remission with intensive 
chemotherapy (i.e., primary refractory leukemia). 

• Autologous bone marrow transplantation is an option for patients in second complete remission. 
• For adults with AML arising from myelodysplasia or secondary to previous cytotoxic chemotherapy may 

be treated primarily with allogeneic bone marrow transplantation if their overall performance status is 
adequate. 

 
In children with AML the NCI (2013b) notes: 
 

• Postremission therapy may consist of varying numbers of courses of intensive chemotherapy and/or 
allogeneic hematopoietic stem cell transplantation (HSCT).  

• Matched family-donor hematopoietic stem-cell transplantation (HSCT) is an option only after first 
relapse and the achievement of a second complete remission. 

• High-risk patients will be offered transplantation in first remission with the most appropriate available 
donor. Patients in the low-risk group will only be offered transplantation in second complete remission. 

• There is evidence suggesting an advantage for allogeneic HSCT in patients in complete remission with 
intermediate-risk characteristics 

 
The National Cancer Institute (NCI, 2013a) also notes ““In certain cases in which no suitable donor is found or 
an immediate transplant is considered crucial, a haploidentical transplant utilizing large doses of stem cells may 
be considered. For T-cell-depleted CD34-selected haploidentical transplants in which a parent is the donor, 
patients receiving maternal stem cells may have a better outcome than those who receive paternal stem cells.” 
 
The National Comprehensive Cancer Network™ (NCCN™): The NCCN publishes guidelines for the treatment 
of adults only. Clinical Practice Guidelines in Oncology for Acute Myelogenous Leukemia ([AML], 2014) 
suggests that age 60 years is considered a therapeutic divergence point for induction therapy 
recommendations. Regarding HSCT, the Guideline notes: 
 

• For adults < 60 years of age, post induction therapy: 
 Allogeneic HSCT may be considered if a matched sibling or alternative donor has been identified. 

• For adults < 60 years of age, post remission or consolidation therapy 
 Strategies include autologous hematopoietic stem-cell transplantation (HSCT) or allogeneic HSCT 

from matched sibling or unrelated donor 
 Transplant-based options afford a lesser risk of relapse and a somewhat higher disease-free 

survival as consolidation for an individual with intermediate-risk cytogenetics 
 Allogeneic sibling HSCT or human leukocyte antigen (HLA)-matched unrelated donors (including 

cord blood) or clinical trial is endorsed as consolidation for an individual with poor-risk cytogenetics 
or molecular abnormalities or with therapy-related AML or prior myelodysplasia. Another option is 
autologous HSCT if no allogeneic transplant option is available. 

 For individuals with better-risk cytogenetics an autologous HSCT is the preferred HSCT option. 
Allogeneic HSCT may be better reserved as salvage therapy or for those with C-KIT mutations. 

• For adults <60 years of age, post–remission and salvage therapy: 
• For an individual who has experienced a relapse, salvage chemotherapy follows by allogeneic 

HSCT can be considered if the relapse is detected when the tumor burden is low and there is a 
previously identified sibling or unrelated donor. Transplant should only be considered if remission 
has been achieved or in the context of a clinical trial 

• For adults ≥ 60 years old, post-induction therapy: 
 The role of myeloablative allogeneic HSCT is limited due to significant comorbidities; reduced 

intensity allogeneic HSCT as consolidation therapy may be considered. 
 Reduced intensity allogeneic HSCT is considered an additional option for the following indications: 

(1) as a post-remission therapy for those achieving a complete response to induction therapy (2) for 
treatment of induction failure only in an individual with low volume disease 

• For adults ≥60 years old, post-remission and salvage therapy: 
• Salvage chemotherapy followed by matched sibling or alternate donor HSCT may be considered if 

the individual has achieved remission or in the context of a clinical trial 
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American Society for Blood and Marrow Transplantation (ASBMT): The ASBMT (2007) published a policy 
statement regarding treatment guidelines for children with acute myelogenous leukemia (AML) which notes:  
 

• Autologous hematopoietic stem-cell transplantation (HSCT) and chemotherapy in the first complete 
remission (CR1) are equivalent in outcomes. The lack of data on quality of life, secondary malignancies, 
and other late effects of treatment prevent a recommendation of one treatment over the other. 

• Allogeneic HSCT is recommended in CR1. 
• The expert panel acknowledged a lack of evidence comparing matched related allogeneic donors 

(MRD) versus chemotherapy in second complete remission (CR2). The panel recommends the use of 
any suitable MRD if one is available. Use of a matched unrelated donor (MUD) or other alternative 
donor SCT is recommended in the context of a clinical trial. 

• In CR2, the consensus recommends using any suitable MRD or MUD over autologous HSCT 
• MRD allogeneic SCT is preferred in the first or second complete remission.  

 
In 2008 the ASBMT published a policy statement regarding the role of cytotoxic therapy with HSCT for AML in 
adults which notes: 
 

• There is no significant advantage of autologous HSCT over chemotherapy. 
• There is a survival advantage for allogeneic HSCT versus chemotherapy for patients under age 55 with 

high risk cytogenetics. 
• There is insufficient evidence to routinely recommend allogeneic HSCT for patients with intermediate 

cytogenetics, although this is a reasonable strategy. 
• There is insufficient data to make a recommendation for the use of myeloablative regimens for patients 

over age 55. 
• There is insufficient data to make a recommendation for reduced intensity conditioning (RIC) allogeneic 

HSCT versus chemotherapy. 
• For patients in second complete remission, allogeneic HSCT is recommended if there is an available 

donor; otherwise an autologous HSCT is recommended. 
• There are insufficient data to make a recommendation for tandem versus single autologous HSCT. 
• Allogeneic SCT with a matched related donor is recommended if available; a matched unrelated donor 

HSCT using reduced intensity conditioning may provide equivalent outcomes. 
 
National Marrow Donor Program (NMDP)/ASBMT: In development with the ASBMT, the NMDP (2012) lists 
the following as recommended timing for transplant consultation for AML: high-risk AML, including antecedent 
hematological disease (e.g., myelodysplasia (MDS)), treatment-related leukemia, and induction failure: CR1 with 
poor-risk cytogenetics or molecular markers, AML with relapse, and CR2 and beyond. 
 
Use Outside of the US  
National Institute of Health Research/Health Technology Assessment Programme (UK): Ashfaq et al. 
(2010) published a technology assessment of the clinical effectiveness and cost-effectiveness of stem-cell 
transplantation in the treatment of acute leukemia. The authors concluded “Bearing in mind the limitations, the 
existing evidence suggests that sibling donor allogeneic stem cell transplantation may be more effective than 
chemotherapy in adult AML (except in good-risk patients) in CR1, childhood AML in CR1, and adult acute 
lymphocytic leukemia in CR1. Autologous stem-cell transplantation is equal to or less effective than 
chemotherapy.” 
 
Summary 
Randomized controlled and prospective clinical trial evidence in the published peer-reviewed scientific literature 
supports the safety and effectiveness of myeloablative allogeneic hematopoietic stem-cell transplantation 
(HSCT) in carefully selected individuals with acute myelogenous leukemia (AML). Non-myeloablative allogeneic 
HSCT is an acceptable treatment option for individuals who meet criteria for allogeneic HSCT but for whom 
myeloablative therapy is contraindicated. Although data do not demonstrate improved overall survival with 
autologous HSCT, disease-free survival is improved. Additionally there is professional society support for 
subsets of individuals. At present, the role of tandem (sequential) transplantation has not been established for 
the treatment of individuals with AML. 
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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: 
CPT®* 
Codes 

Description 

38205 Blood-derived hematopoietic progenitor cell harvesting for transplantation, per 
collection; allogeneic 

38206 Blood-derived hematopoietic progenitor cell harvesting for transplantation, per 
collection; autologous 

38207 Transplant preparation of hematopoietic progenitor cells; cryopreservation and 
storage 

38208 Transplant preparation of hematopoietic progenitor cells; thawing of previously 
frozen harvest, without washing, per donor 

38209 Transplant preparation of hematopoietic progenitor cells; thawing of previously 
frozen harvest, with washing, per donor 

38210 Transplant preparation of hematopoietic progenitor cells; specific cell depletion 
within harvest, T-cell depletion 

38211 Transplant preparation of hematopoietic progenitor cells; tumor cell depletion 
38212 Transplant preparation of hematopoietic progenitor cells; red blood cell removal 
38213 Transplant preparation of hematopoietic progenitor cells; platelet depletion 
38214 Transplant preparation of hematopoietic progenitor cells; plasma (volume) 

depletion 
38215 Transplant preparation of hematopoietic progenitor cells; cell concentration in 

plasma, mononuclear, or buffy coat layer 
38230 Bone marrow harvesting for transplantation; allogeneic  
38232 Bone marrow harvesting for transplantation; autologous 
38240 Hematopoietic progenitor cell (HPC); allogeneic transplantation, per donor 
38241 Hematopoietic progenitor cell (HPC); autologous transplantation  
38242 Allogeneic lymphocyte infusions 

 
HCPCS 
Codes 

Description 

S2140 Cord blood harvesting for transplantation, allogeneic 
S2142 Cord blood derived stem-cell transplantation, allogeneic 
S2150 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 of pre-and post-
transplant care in the global definition 

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

1. Alyea EP, Kim HT, Ho V, Cutler C, DeAngelo DJ, Stone R, et al. Impact of conditioning regimen 
intensity on outcome of allogeneic hematopoietic cell transplantation for advanced acute myelogenous 
leukemia and myelodysplastic syndrome. Biol Blood Marrow Transplant. 2006 Oct;12(10):1047-55. 

 
2. Aoudjhane M, Labopin M, Gorin NC, Shimoni A, Ruutu T, Kolb H-J, et al. Comparative outcome of 

reduced intensity and myeloablative conditioning regimen in HLA identical sibling allogeneic 



 
Page 9 of 14 
Coverage Policy Number: 0164 

haematopoietic stem cell transplantation for patients older than 50 years of age with acute myeloblastic 
leukaemia: a retrospective survey from the Acute Leukemia Working Party (ALWP) of the European 
group for Blood and Marrow transplantation (EBMT). Leukemia. 2005 Dec;19(12): 2304-12. 

 
3. Appelbaum FR. Acute myeloid leukemia in adults. In: Niederhuber JE, Armitage JO, Doroshow JH,  

Kastan MB, Tepper JE, editors. Abeloff’s clinical oncology, 5th ed. New York: Churchill Livingstone; 
2014.. 

 
4. ASBMT Position Statement. The role of cytotoxic therapy with hemopoietic stem cell transplantation in 

the therapy of acute myeloid leukemia in adults. Biol Blood Marrow Transplant. 2008 Feb;14(2):135-6. 
 

5. Ashfaq K, Yahaya I, Hyde C, Andronis L, Barton P, Bayliss S, et al. Clinical effectiveness as cost-
effectiveness of stem-cell transplantation in the management of acute leukemia: a systematic review. 
Health Technol Assess. 2010 Dec;14(54):iii-iv,ix-xi,1-141. 

 
6. Baron F, Storb R. Hematopoietic cell transplantation after reduced-intensity conditioning for older adults 

with acute myeloid leukemia in complete remission. Curr Opin Hematol. 2007 Mar;14(2):145-51. 
 

7. Bleakley M, Lau L, Shaw PJ, Kaufman A. Bone marrow transplantation for paediatric AML in first 
remission: a systematic review and meta-analysis. Bone Marrow Transplant. 2002 May 1;29(10):843-52. 

 
8. Brunstein CG, Fuchs EJ, Carter SL, Karanes C, Costa LJ, Wu J, et al. Alternative donor transplantation: 

results of parallel phase II trials using HLA-mismatched related bone marrow or unrelated umbilical cord 
blood grafts. Blood. 2011 Jul 14;118(2):282-8. Epub 2011 Apr 28. 

 
9. Cassileth PA, Harrington DP, Appelbaum FR, Lazarus HM, Rowe JM, Paietta E, et al. Chemotherapy 

compared with autologous or allogeneic bone marrow transplantation in the management of acute 
myeloid leukemia in first remission. N Engl J Med. 1998 Dec 3;339(23):1649-56. 

 
10. Cassileth PA, Lee SJ, Litzow MR, Miller KB, Stadtmauer EA, Tallman MS, et al.; Eastern Cooperative 

Oncology Group. Intensified induction chemotherapy in adult acute myeloid leukemia followed by high-
dose chemotherapy and autologous peripheral blood stem cell transplantation: an Eastern Cooperative 
Oncology Group trial (E4995). Leuk Lymphoma. 2005 Jan;46(1):55-61. 

 
11. Chandry AD, Snowden JA, Craddock C, Peggs K, Roddie C, Craig JI, et al. Long-term outcomes of 

myeloablation and autologous transplantation of relapsed acute myeloid leukemia in second remission: 
a British Society of Blood and Marrow Transplantation registry study. Biol Blood Marrow Transplant. 
2006 Dec;12(12):1310-7. 

 
12. Ciceri F, Labopin M, Aversa F, Rowe JM, Bunges D, Lewalle P, et al. A survey of fully haploidentical 

transplantation in adults with high-risk acute leukemia: a risk factor analysis of outcomes for patients in 
remission at transplantation. Blood. 2008 Nov 1;112(9):3574-81. 

 
13. Claxton DF, Ehmann C, Rybka W. Control of advanced and refractory acute myelogenous leukaemia 

with sirolimus-based non-myeloablative allogeneic stem cell transplantation.Br J Haematol. 2005 
Jul;130(2):256-64. 

 
14. Cornelisson JJ, van Putten WL, Verdonck LF, Theobald M, Jacky E, Daenen SM, et al.  Results of a 

HOVON/SAKK donor versus no-donor analysis of myeloablative HLA-identical sibling stem cell 
transplantation in first remission acute myeloid leukemia in young and middle-aged adults: benefits for 
whom? Blood. 2007 May 1;109(9):3658-66. Epub 2007 Jan 9. 

 
15. de Lima M, Couriel D, Thall PF, Wang X, Madden T, Jones R, et al. Once-daily intravenous busulfan 

and fludarabine: clinical and pharmacokinetic results of a myeloablative, reduced-toxicity conditioning 
regimen for allogeneic stem cell transplantation in AML and MDS. Blood. 2004 Aug 1;104(3):857-64. 

 
16. Dvorak CC, Agarwal R, Dahl GV, Gregory JJ, Feusner JH. Hematopoietic stem cell transplant for 

pediatric acute promyelocytic leukemia. Biol Blood Marrow Transplant. 2008 Jul;14(7):824-30. 



 
Page 10 of 14 
Coverage Policy Number: 0164 

 
17. Eapen M, Giralt SA, Horowitz MM, Klein JP, Wagner JE, Zhang MJ, et al. Second transplant for acute 

and chronic leukemia relapsing after first HLA-identical sibling transplant. Bone Marrow Transplant. 
2004;34:721-7. 

 
18. Executive Committee, American Society for Blood and Marrow Transplantation. The role of cytotoxic 

therapy with hematopoietic stem cell transplantation in the therapy of acute myeloid leukemia in 
children. Biol Blood Marrow Transplant. 2007 Apr;13(4):500-1. 

 
19. Fagioli F, Zecca ML, Locatelli F, Lanino E, Uderzo C, Di Bartolomeo P et al. Allogeneic stem cell 

transplantation for children with acute myeloid leukemia in second complete remission. J Pediatr 
Hematol Oncol. 2008 Aug;30(8):575-83. 

 
20. Flynn CM, Hirsch B, Defor T, Barker JN, Miller JS, Wagner JE, et al. Reduced intensity compared with 

high dose conditioning for allotransplantation in acute myeloid leukemia and myelodysplastic syndrome: 
A comparative clinical analysis. Am J Hematol. 2007 Jul 6; [Epub ahead of print] 

 
21. Fuchs EJ, Huang XJ, Miller JS. HLA-haploidentical stem-cell transplantation for hematologic 

malignancies. Biol Blood Marrow Transplant. 2010 Jan 16;(1 Suppl): S57-63. 
 

22. Gassas A, Ishagi MK, Afzal S, Finkelstein-Shechter T, Dupuis A, Doyle J. A comparison of the 
outcomes of children with acute myelogenous leukemia in either first or second complete remission 
(CR1 vs CR2) following allogeneic hematopoietic stem cell transplant at a single transplant center. Bone 
Marrow Transplant. 2008 Jun;41(11):941-5. Epub 2008 Feb 11. 

 
23. Gibson BE, Wheatley K, Hann K, Stevens RF, Webb D, De Graaf SS, et al. Treatment strategy and 

long-term results in paediatric patients treated in consecutive UK AML trials. Leukemia. 2005 Dec;19(2): 
2130-8. 

 
24. Giralt S, Thall PF, Khouri I, Wang X, Branschweig I, Ippolitti C, et al. Melphalan and purine analog-

containing preparative regimens: reduced-intensity conditioning for patients with hematologic 
malignancies undergoing allogeneic progenitor cell transplantation. Blood. 2001 Feb 1;97(3):631-7. 

 
25. Gorin NC, Labopin M, Boirin JM, Theorin N, Littlewood T, Salvin S, et al. Results of genoidentical 

hemopoietic stem cell transplantation with reduced intensity conditioning for acute myelocytic leukemia: 
higher doses of stem cells infused benefit patients receiving transplants in second remission or beyond-
the Acute Leukemia Working Party of the European Cooperative group for Blood and Marrow 
transplantation. J Clin Oncol. 2006 Aug 20;24(24):3959-66. Epub 2006 Jul 31. 

 
26. Gorin NC, Labopin M, Frassoni F, Milpied N, Attal , Blaise D. Identical outcome after autologous or 

allogeneic genoidentical hemopoietic stem-cell transplantation in first remission of acute myelocytic 
leukemia carrying inversion 16 or t(8;21): a retrospective study from the European Cooperative Groupfor 
Blood and Marrow Transplantation. J Clin Oncol. 2008 Jul 1;26(19):3183-8.Epub 2008 May 7. 

 
27. Grigg AP, Gibson J, Bardy PG, Reynolds J, Shuttleworth P, Koelmeyer RL, et al. A prospective 

multicenter trial of peripheral blood stem cell sibling allografts for acute myeloid leukemia in first 
complete remission using fludarabine-cyclophosphamide reduced intensity conditioning. Biol Blood 
Marrow Transplant. 2007 May; 13(5):560-7. Epub 2007 Feb 22. 

 
28. Guièze R, Cornillet-Lefebvre P, Lioure B, Blanchet O, Pigneux A, Recher C, et al. Role of autologous 

hematopoietic stem cell transplantation according to the NPM1/FLT3-ITD molecular status for 
cytogenetically normal AML patients: a GOELAMS study. Am J Hematol. 2012 Dec;87(12):1052-6. 

 
29. Hegenbart U, Niederweiser D, Sandmaier BM, Maris MB, Shizuru JA, Greinix H, et al. Treatment for 

acute myelogenous leukemia by low-dose, total-body, irradiation-based conditioning and hematopoietic 
cell transplantation from related and unrelated donors. J Clin Oncol. 2006 Jan 20;24(3):444-53. Epub 
2005 Dec 12. 

 



 
Page 11 of 14 
Coverage Policy Number: 0164 

30. Herr A-L, Labopin M, Blaise D, Milpied N, Potter M, Michallet M, et al. HLA-identical sibling allogeneic 
peripheral blood stem cell transplantation with reduced intensity conditioning compared to autologous 
peripheral blood stem cell transplantation for elderly patients with de novo acute myeloid leukemia. 
Leukemia. 2007 Jan;21(1):129-35;[Epub ahead of print]. 

 
31. Ho AY, Pagliuca A, Kenyon M, Parker JE, Mijovic A, Devereux S Mufti GJ. Reduced-intensity allogeneic 

hematopoietic stem cell transplantation for myelodysplastic syndrome and acute myeloid leukemia with 
multilineage dysplasia using fludarabine, busulphan, and alemtuzumab (FBC) conditioning. Blood. 2004 
Sep 15;104(6):1616-23. 

 
32. Hosing C, Saliba RM, Shahjahan M, Estey EH, Couriel D, Giralt S, et al. Disease burden may identify 

patients more likely to benefit from second allogeneic hematopoietic stem cell transplantation to treat 
relapsed acute myelogenous leukemia. Bone Marrow Transplant. 2005;36:157-62. 

 
33. Kasamon YL, Luznik L, Leffell MS, Kowalski J, Tsai HL, Bolanos-Meade J, et al. Nonmyeloablative 

HLA-haploidentical bone marrow transplantation with high-dose post-transplantation cyclophosphamide: 
effect of HLA disparity on outcome. Biol Bone Marrow Transplant. 2010 Apr;16(4):282-9. 

 
34. Kebriaei P, Kline J, Stock W, Kasza K, Le Beau MM, Larson RA, van Besien K. Impact of disease 

burden at time of allogeneic stem cell transplantation in adults with acute myeloid leukemia and 
myelodysplastic syndromes. Bone Marrow Transplant. 2005;35:965-70. 

 
35. Kobayashi K, Kami M, Murashige N, Kusumi E, Kishi Y, Hamaki T, et al. Outcomes of patients with 

acute leukaemia who relapsed after reduced-intensity stem cell transplantation from HLA-identical or 
one antigen-mismatched related donors. Br J Haematol. 2005 Jun;129(6):795-802. 

 
36. Koh L-P, Chao. Haploidentical stem cell transplantation. Bone Marrow Transplantation. 2008,42:S60-

63. 
 

37. Koreth J, Antin JH, Cutler C. Allogeneic hematopoietic stem cell transplantation for acute myeloid 
leukemia and myelodysplastic syndrome in adults. In: Hoffman R, Benz E, Silberstein LE, Heslop HE, 
Weitz JI, editors. Hematology: basic principles and practice, 6th ed. Orlando: Churchill Livingstone; 
2012. 

 
38. Koreth J, Schlenk R, Kopecky KJ, Honda S, Sierra J, Djulbegovic BJ, et al. Allogeneic stem cell 

transplantation for acute myeloid leukemia in first complete remission: systematic review and meta-
analysis of prospective clinical trials. JAMA. 2009 Jun 10;301(22):2349-61. 

 
39. Laane E, Derolf AR, Bjorklund E, Mazur J, Everaus J, Soderhall S. The effect of allogeneic stem cell 

transplantation on outcome in younger acute myeloid leukemia patients with minimal residual disease 
detected by flow cytometry at the end of post-remission chemotherapy. Haematologica. 2006 
Jun;91(6):833-6. 

 
40. Lazarus HM, Rowe JM. Reduced-intensity conditioning for acute myeloid leukemia: is this strategy 

correct. Leukemia. 2006 Jul 27; [Epub ahead of print] 
 

41. Leukemia & Lymphoma Society. Acute myelogenous leukemia. Updated 2011 Dec. Accessed March 9, 
2014. Available at URL address: http://www.leukemia-lymphoma.org/all_page?item_id=8459 

 
42. Leung W, Campana D, Yang J, Pei D, Coustan-Smith E, Gan K, et al. High success rate of 

hematopoietic cell transplantation regardless of donor source in children with very high-risk leukemia. 
Blood. 2011 Jul 14;118(2):223-30. 

 
43. Levi I, Grotto I, Yerushalmi R, Ben-Bassat I, Shpilberg O. Meta-analysis of autologous bone marrow 

transplantation versus chemotherapy in adult patients with acute myeloid leukemia in first remission. 
Leuk Res. 2004 Jun;28(6):605-12. 

 



 
Page 12 of 14 
Coverage Policy Number: 0164 

44. Linker C. The role of autologous transplantation for acute myeloid leukemia in first and second 
remission. Best Pract Res Clin Haematol. 2007 Mar;20(1):77-84. 

 
45. Lioure B, Béné MC, Pigneux A, Huynh A, Chevallier P, Fegueux N, et al. Early matched sibling 

hematopoietic cell transplantation for adult AML in first remission using an age-adapted strategy: long-
term results of a prospective GOELAMS study. Blood. 2012 Mar 22;119(12):2943-8. 

 
46. Martino R, Valcarcel D, Brunet S, Sureda A, Sierra J. Comparable non-relapse mortality and survival 

after HLA-identical sibling blood stem cell transplantation with reduced or conventional-intensity 
preparative regimens for high-risk myelodysplasia or acute myeloid leukemia in first remission. Bone 
Marrow Transplant. 2007 Nov 5; [Epub ahead of print] 

 
47. Munchel A, Kesserwan C, Symons HJ, Luznik L, Kasamon YL, Jones RJ, et al. Non-myeloablative HLA-

haploidentical bone marrow transplantation with high-dose, post transplantation cyclophosphamide. 
Pediatr Rep. 2011 Jun 22;;3 Suppl 2:e15. 

 
48. Nathan PC, Sung L, Crump M, Beyene J. Consolidation therapy with autologous bone marrow 

transplantation in adults with acute myeloid leukemia: a meta-analysis. J Natl Cancer Inst. 2004 
Jan 7;96(1):38-45. 

 
49. National Cancer Institute. Adult acute myeloid leukemia (PDQ®): treatment: health professional version. 

Updated 2014 Feb 2. Accessed March 9, 2014. Available at URL address: 
http://www.cancer.gov/cancertopics/pdq/treatment/adultAML/healthprofessional 

 
50. National Cancer Institute [a]. Childhood acute lymphoblastic leukemia treatment (PDQ®):health 

professional version. Updated 2013 Dec 3. Accessed March 9, 2014. Available at URL address: 
http://www.cancer.gov/cancertopics/pdq/treatment/childALL/HealthProfessional 

 
51. National Cancer Institute [b]. Childhood acute myeloid leukemia/other myeloid malignancies (PDQ®): 

treatment: health professional version. Updated 2013 Dec 3. Accessed March 9, 2014. Available at URL 
address: http://www.cancer.gov/cancertopics/pdq/treatment/childAML/healthprofessional 

 
52. National Comprehensive Cancer Network® (NCCN) [a]. NCCN GUIDELINESTM Clinical Guidelines in 

Oncology TM. Acute myeloid leukemia. V1.2014. © National Comprehensive Cancer Network, Inc. 2014, 
All Rights Reserved. Accessed March 9, 2014. Available at URL address: 
http://www.nccn.org/professionals/physician_gls/PDF/aml.pdf 

 
53. National Marrow Donor Program[b]. HCT in AML. Trends in hematopoietic cell transplantation for acute 

myelogenous leukemia (AML). Updated Sep 2012.  Accessed March 9, 2014. Available at URL 
address: https://bethematchclinical.org/WorkArea/DownloadAsset.aspx?id=3536 

 
54. Niederwieser D, Lange T, Cross M, Basara N, Al-Ali H. Reduced intensity conditioning (RIC) 

haematopoietic cell transplants in elderly patients with AML. Best Prac Res Clin Haematol. 
2006;19(4):825-38. 

 
55. Oliansky DM, Rizzo JD, Aplan PD, Arceci RJ, Leone L, Ravindranath Y, et al. The role of cytotoxic 

therapy with hematopoietic stem cell transplantation in the therapy of acute myeloid leukemia in 
children: an evidence-based review. Biol Blood Marrow Transplant. 2007 Jan;13(1):1-25. 

 
56. Oran B, Giralt S, Saliba R, Hosing C, Popat U, Khouri I, et al. Allogeneic hematopoietic stem cell 

transplantation for the treatment of high-risk acute myelogenous leukemia and myelodysplastic 
syndrome using reduced-intensity conditioning with fludarabine and melphalan. Biol Blood Marrow 
Transplant. 2007 Apr;13(4):454-62. Epub 2007 Feb 8. 

 
57. Peccatori J, Ciceri F. Allogeneic stem cell transplantation for acute myeloid leukemia. Haematologica. 

2010 Jun;95(6):857-9. 
 



 
Page 13 of 14 
Coverage Policy Number: 0164 

58. Perkins JL, Kunin-Batson AS, Youngren NM, Ness KK, Ulrich KJ, Hansen MJ, et al. Long-term follow-up 
of children who underwent hematopoeitic cell transplant (HCT) for AML or ALL at less than 3 years of 
age. Pediatr Blood Cancer. 2007 Dec;49(7):958-63. 

 
59. Platzbecker U, Thiede C, Fussel M, Geissler G, Illmer T, Mohr B, et al. Reduced intensity conditioning 

allows for up-front allogeneic hematopoietic stem cell transplantation after cytoreductive induction 
therapy in newly-diagnosed high-risk acute myeloid leukemia. Leukemia. 2006 Apr;20(4):707-14. 

 
60. Popat U, Heslop HE, Durett A, May R, Krance RA, Brenner MK, Carrum G. Outcome of reduced-

intensity allogeneic hematopoietic stem cell transplantation (RISCT) using antilymphocyte antibodies in 
patients with high-risk acute myeloid leukemia (AML). Bone Marrow Transplant. 2006 Mar;37(6):547-52.  

 
61. Rancea M, Skoetz N, Monsef I, Hübel K, Engert A, Bauer K. Fourteenth biannual report of the Cochrane 

Haematological Malignancies Group--focus on autologous stem cell transplantation in hematological 
malignancies. J Natl Cancer Inst. 2012 Jul 18;104(14):NP. 

 
62. Ravindranath Y, Chang M, Steuber CP, Becton D, Dahl G, Civin C, et al. Pediatric Oncology Group 

(POG) studies of acute myeloid leukemia (AML): a review of four consecutive childhood AML trials 
conducted between 1981 and 2000. Leukemia. 2005 Dec; 19(12):2101-16. 

 
63. Ruggeri A, Ciceri F, Gluckman E, Labopin M, Rocha V, Eurocord and Acute Leukemia Working Party of 

the European Blood and Marrow Transplant Group. Alternative donors hematopoietic stem cells 
transplantation for adults with acute myeloid leukemia: umbilical cord blood or haploidentical donors? 
Best Pract Res Clin Haematol. 2010 Jun;23(2):207-16. 

 
64. Schlenk RF, Dohner K, Mack S, Stoppel M, Kiraly F, Gotze K, et al. Prospective evaluation of allogeneic 

hematopoietic stem-cell transplantation from matched related and matched unrelated donors in younger 
adults with high-risk acute myeloid leukemia: German-Austrian trial AMLHD98A. J Clin Oncol. 2010 Oct 
20;28(30): 4641-8.  

 
65. Schmid C, Schleuning M, Schwerdtfeger R, Hertenstein B, Mischak-Weissenger E, Bunjes D, et al. 

Long-term survival in refractory acute myeloid leukemia after sequential treatment with chemotherapy 
and reduced-intensity conditioning for allogeneic stem cell transplantation. Blood. 2006 Aug 1;108(3): 
1092-9. Epub 2006 Mar 21. 

 
66. Scott BL, Sandmaier BM, Storer B, Maris MB, Sorror ML, Maloney DG, et al. Myeloablative vs 

nonmyeloablative allogeneic transplantation for patients with myelodysplastic syndrome or acute 
myelogenous leukemia with multilineage dysplasia: a retrospective analysis. Leukemia. 2006 
Jan;20(1):128-35. 

 
67. Shimoni A, Hardan I, Shem-Tov N, Yeshurun M, Yerushalmi R, Avigdor A, et al. Allogeneic 

hematopoietic stem-cell transplantation in AML and MDS using myeloablative versus reduced-intensity 
conditioning: the role of dose intensity. Leukemia. 2006 Feb;20(2):322-8. 

 
68. Spitzer TR. Haploidentical stem cell transplantation: the always present but overlooked donor. 

Hematology. 2005;1: 390-5. 
 

69. Stelljes M, Beelen DW, Braess J, Sauerland MC, Heinecke A, Berning B, et al. Allogeneic 
transplantation as post-remission therapy for cytogenetically high-risk acute myeloid leukemia: landmark 
analysis from a single prospective multicenter trial. Haematologica. 2011 Jul;96(7):972-9. 

 
70. Tauro S, Craddock C, Peggs K, Begum G, Mahendra P, Cook G, et al. Allogeneic stem-cell 

transplantation using a reduced-intensity conditioning regimen has the capacity to produce durable 
remissions and long-term disease-free survival in patients with high-risk acute myeloid leukemia and 
myelodysplasia. J Clin Oncol. 2005 Dec 20;23(36):9387-93. Epub 2005 Nov 28. 

 



 
Page 14 of 14 
Coverage Policy Number: 0164 

71. Thomas X, Le Q, Botton S, Raffoux E, Chelghoum Y, Pautas C, et al. Autologous or allogeneic stem cell 
transplantation as post-remission therapy in refractory or relapsed acute myeloid leukemia after highly 
intensive chemotherapy. Leuk Lymphoma. 2005 Jul;46(7):1007-16. 

 
72. Thomas X, Suciu S, Rio B, Leone G, Broccia G, Fillet G, et al. Autologous stem cell transplantation after 

complete remission and first consolidation in acute myeloid leukemia patients aged 61-70 years: results 
of the prospective EORTC-GIMEMA AML-13 study. Haematologica. 2007 Mar;92(3):389-96. 

 
73. Velardi A, Locatelli F. Hematopoietic stem cell transplantation. In: Kleigman RM, Stanton BF, St. Geme 

III JW, Schor NF, Behrman RE, editors. Nelson textbook of pediatrics. 19th ed. Philadelphia: Saunders; 
2011. 
 

74. Vellenga E, van Putten W, Ossenkoppele GJ, Verdonck LF, Theobald M, Cornelissen JJ, Huijgens PC, 
Maertens J, Gratwohl A, Schaafsma R, Schanz U, Graux C, Schouten HC, Ferrant A, Bargetzi M, Fey 
MF, Löwenberg B; Dutch-Belgian Hemato-Oncology Cooperative Group (HOVON); Swiss Group for 
Clinical Cancer Research Collaborative Group (SAKK). Autologous peripheral blood stem cell         

a. transplantation for acute myeloid leukemia. Blood. 2011 Dec 1;118(23):6037-42. 
 

75. Visani G, Olivieri A, Malagola M, Brunori M, Piccaluga PP, Capelli D, et al. Consolidation therapy for 
adult acute myeloid leukemia: a systematic analysis according to evidence based medicine. Leuk 
Lymphoma. 2006 Jun;47(6):1091-102.  

 
76. Wang J, Ouyang J, Zhou R, Chen B, Yang Y. Autologous hematopoietic stem cell transplantation for 

acute myeloid leukemia in first complete remission: a meta-analysis of randomized trials. Acta 
Haematol. 2010;124(2):61-71 

 
77. Wei MC, Dahl GV, Weinstein HJ. Acute myeloid leukemia in children. In: Hoffman R, Benz E, Silberstein 

LE, Heslop HE, Weitz JI, editors. Hematology: basic principles and practice, 6th ed. Orlando: Churchill 
Livingstone; 2012. 

 
78. Yanada Woods WG, Neudorf S, Gold S, Sanders J, Buckley JD, Barnard DR, et al. A comparison of 

allogeneic bone marrow transplantation, autologous bone marrow transplantation, and aggressive 
chemotherapy in children with acute myeloid leukemia in remission: a report from the Children’s Cancer 
Group. Blood. 2001 Jan 1;97(1):56-62. 

 
79. Yanada M, Matsuo K, Emi N, Naoe T. Efficacy of allogeneic hematopoietic stem cell transplantation 

depends on cytogenetic risk for acute myeloid leukemia in first disease remission: a metaanalysis. 
Cancer. 2005 Apr 15;103(8):1652-8. 

 
80. Zittoun RA, Mandelli F, Willemze R, de Witte T, Labar B, Resegotti L, et al. Autologous or allogeneic 

bone marrow transplantation compared with intensive chemotherapy in acute myelogenous leukemia. N 
Engl J Med. 1995;332(4):217-23. 

 
 
 
 
 
 
 
 
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.  
 
 
 
 
 


	Coverage Policy
	General Background
	Coding/Billing Information
	References

