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This Molina Clinical Policy (MCP) is intended to facilitate the Utilization Management process. Policies are not a supplementation or recommendation 
for treatment; Providers are solely responsible for the diagnosis, treatment, and clinical recommendations for the Member. It expresses Molina's 
determination as to whether certain services or supplies are medically necessary, experimental, investigational, or cosmetic for purposes of 
determining appropriateness of payment. The conclusion that a particular service or supply is medically necessary does not constitute a 
representation or warranty that this service or supply is covered (e.g., will be paid for by Molina) for a particular Member. The Member's benefit plan 
determines coverage – each benefit plan defines which services are covered, which are excluded, and which are subject to dollar caps or other 
limits. Members and their Providers will need to consult the Member's benefit plan to determine if there are any exclusion(s) or other benefit 
limitations applicable to this service or supply. If there is a discrepancy between this policy and a Member's plan of benefits, the benefits plan will 
govern. In addition, coverage may be mandated by applicable legal requirements of a State, the Federal government or CMS for Medicare and 
Medicaid Members. CMS's Coverage Database can be found on the CMS website. The coverage directive(s) and criteria from an existing National 
Coverage Determination (NCD) or Local Coverage Determination (LCD) will supersede the contents of this MCP and provide the directive for all 
Medicare members. References included were accurate at the time of policy approval and publication. 

OVERVIEW 
 

Recombinant human bone morphogenetic protein (rhBMP) is a key factor in bone healing, regeneration, and 
function that is used as a replacement for or adjunct to autologous bone grafts (autografts). rhBMPs signal 
mesenchymal stem cells to initiate bone formation. rhBMP is most commonly used in spinal fusion surgery for 
degenerative disc disease to promote bone growth that results in fusion. It is also utilized in the treatment of bone 
fractures. Using recombinant DNA techniques, BMP2 and BMP7 have been developed as alternatives to bone grafts, 
aiding in the healing of bony defects and fractures when autograft bone harvest is not feasible or contraindicated (Sage 
& Levin 2024).  
 
i-Factor Protein is biologic compound developed by Cerapedics, for use in spinal fusion surgery. i-Factor is an artificial 
blend of organic bone mineral infused with bioactive synthetic peptide (P-15), engineered to replicate the cellular 
environment of the natural bone matrix. 
 
Regulatory Status 
rhBMPs that have received Food and Drug Administration (FDA) approval* include:  

• rhBMP-2: INFUSE® Bone Graft (Medtronic Sofamor Danek) received premarket approval for fusion of the lumbar 
spine in skeletally mature patients with degenerative disc disease at one level from L4-S1 and for healing of 
acute, open tibial shaft fractures stabilized with an intramedullary nail and treated within 14 days of the initial 
injury in 2002 (1FDA 2002). INFUSE® Bone Graft has subsequently been approved for use with multiple 
associated lumbar fusion carriers and delivery systems as supplements to the original PMA, including devices 
that can be placed at a single level from L2-S1. The Infuse™ Bone Graft/Medtronic Interbody Fusion Device 
consists of a spinal fusion cage, the rhBMP solution, and a carrier or scaffold for the rhBMP and resulting bone 
(2FDA 2002). Infuse Bone Graft for treatment of tibial shaft fractures consists of two components: the rhBMP 
and a carrier or scaffold. For each of the indications, the components must be used as a system and cannot be 
used alone (Medtronic 2020). 

• rhBMP-7: The OP-1® Implant & Putty (Stryker Biotech) received humanitarian device exemption approval as an 
alternative to autograft in recalcitrant long bone nonunion where use of autograft is unfeasible and alternative 
treatments have failed. It is also approved as an alternative to autograft in compromised patients requiring 
revision posterolateral (intertransverse) lumbar spinal fusion for whom autologous bone and bone marrow 
harvest are not feasible or are not expected to promote fusion. Examples of compromising factors include 
osteoporosis, smoking and diabetes (FDA 2001; FDA 2004). The rhBMP-7 product is no longer marketed in the 
United States. 

 
The FDA released a Public Health Notification in 2008 warning that use of rhBMP for cervical spinal fusion can cause 
life-threatening complications such as airway compression, compression of neurological structures, and difficulty 
swallowing, breathing, or speaking (FDA 2008). 

 
i-Factor Peptide Enhanced Bone Graft received premarket approval for use in skeletally mature patients with 
degenerated cervical discs at one level from C3-C4 to C6-C7 following single-level discectomy, experiencing intractable 
radiculopathy, neck pain, or myelopathy. It must be used in combination with an allograft ring and metallic anterior 
cervical plate (FDA 2015).  
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COVERAGE POLICY 

 
Medically Necessary 
Recombinant human bone morphogenetic protein (rhBMP-2) INFUSE Bone Graft may be considered medically 
necessary when ALL the following criteria have been met for the applicable procedure:  

 
1. Member meets ONE of the following indications: 

a. For use in conjunction with single-level lumbar spinal fusion procedures when ALL the following are met:  
i. Diagnosis of single level degenerative disc disease at one level from L2-S1 
ii. No more than Grade 1 spondylolisthesis or retrolisthesis at the involved level 
iii. Used in combination with an FDA-approved interbody fusion cage/device specifically indicated 

for use with INFUSE 
iv. > 18 years old or documented evidence of skeletal maturity (radiographic evidence of epiphyseal 

closure) 
b. For the treatment of acute, open fracture of the tibial shaft when ALL the following are met:  

i. Fracture is stabilized with intramedullary nail fixation 
ii. Appropriate wound management performed 
iii. INFUSE is applied within 14 days of the initial fracture 
iv. > 18 years old or documented evidence of skeletal maturity (radiographic evidence of epiphyseal 

closure) 
 

2. Absence of ALL the following contraindications: 
a. Allergy or hypersensitivity to the rhBMP-2 product, bovine type I collagen, or any materials contained in 

the device 
b. Known or suspected malignancy, history of malignancy, or use in the vicinity of a resected/extant tumor  
c. Active infection near the surgical site 
d. Pregnant or planning to become pregnant 
e. Autoimmune disease or immunodeficiency, including chronic steroid treatment  
f. Used in the cervical spine, multilevel fusions, or any other non-FDA-approved indications 

 
Experimental, Investigational, and Unproven 
rhBMP-2 Infuse Bone Graft is considered experimental, investigational, and unproven for cervical spinal fusion, 
multilevel fusions, and any other indication not listed above due to insufficient evidence in the peer-reviewed medical 
literature to establish long-term safety, efficacy, and effect on net health outcomes. 

 
rhBMP-7 OP-1® Implant & Putty is considered experimental, investigational, and unproven for any indication due 
to insufficient evidence in the peer-reviewed medical literature to establish long-term safety, efficacy, and effect on net 
health outcomes. 

  
i-Factor protein is considered experimental, investigational, and unproven for any indication due to insufficient 
evidence in the peer-reviewed medical literature to establish long-term safety, efficacy, and effect on net health 
outcomes. 
 
DOCUMENTATION REQUIREMENTS. Molina Healthcare reserves the right to require that additional documentation be made available as part of 
its coverage determination; quality improvement; and fraud; waste and abuse prevention processes. Documentation required may include, but is 
not limited to, patient records, test results and credentials of the provider ordering or performing a drug or service. Molina Healthcare may deny 
reimbursement or take additional appropriate action if the documentation provided does not support the initial determination that the drugs or 
services were medically necessary, not investigational or experimental, and otherwise within the scope of benefits afforded to the member, and/or 
the documentation demonstrates a pattern of billing or other practice that is inappropriate or excessive. 

 

SUMMARY OF MEDICAL EVIDENCE 

 
rhBMP-2 Infuse Bone Graft for Tibial Fracture 
Randomized Controlled Trials 

The Major Extremity Trauma Research Consortium [METRC] (2019) conducted a randomized controlled trial to 
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compare the radiographic union of tibia fractures with bone defects treated using recombinant bone morphogenetic 
protein-2 (rhBMP-2) with allograft versus autogenous iliac crest bone graft (ICBG). The study included 30 patients with 
Type II, IIIA, or IIIB open tibia fractures and bone defects, all treatment with an intramedullary nail. Sixteen patients 
received rhBMP-2, while 14 were treated with ICBG. The primary outcome assessed was radiographic union within 52 
weeks, while secondary outcomes included clinical healing, patient-reported function, major complications, and 
treatment costs. Among the 23 patients with available union data after 52 weeks, 7 of 12 in the rhBMP-2 group achieved 
radiographic union, compared to 9 of 11 in the ICBG group. Patients treated with rhBMP-2 showed lower clinical 
healing rates at 52 weeks (27% vs. 54%), higher Short Musculoskeletal Function Assessment scores (indicating 
greater dysfunction and bother), and a higher number of complications (5 vs. 3). The study concluded that there is 
insufficient evidence to establish equivalence between ICBG and rhBMP-2 in terms of radiographic union. 
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Govender et al. (2002) conducted a randomized controlled trial to assess the safety and effectiveness of recombinant 
human bone morphogenetic protein-2 (rhBMP-2) in promoting healing and reducing the need for secondary 
interventions in open tibial shaft fractures. The study included 450 patients, randomized into three groups: standard 
care (intramedullary nail fixation and routine soft-tissue management), standard care with a 0.75 mg/mL rhBMP-2 
implant, and standard care with a 1.50 mg/mL rhBMP-2 implant. The primary outcome was the rate of secondary 
interventions due to delayed union or nonunion within 12 months. Among the 421 patients available for follow-up, those 
treated with 1.50 mg/mL rhBMP-2 experienced a 44% lower risk of requiring secondary intervention (p = 0.0005), 
significantly fewer invasive procedures such as bone grafting and nail exchange (p = 0.0264), and faster fracture 
healing (p = 0.0022). This group also demonstrated higher fracture healing rates from 10 weeks to 12 months 
postoperatively (p = 0.0008), fewer hardware failures (p = 0.0174), lower infection rates (p = 0.0219), and faster wound 
healing (p = 0.0010) compared to the control group. The study concluded that rhBMP-2 is safe, and at a dosage of 
1.50 mg/mL, it significantly improves fracture and wound healing, reduces the need for secondary interventions, and 
lowers infection rates in patients with open tibial fractures. 

 
rhBMP-2 Infuse Bone Graft for Spinal Fusion 
Randomized Controlled Trials  

Boden et al. (2002) was the key clinical trial of rhBMP-2 as part of the FDA approval process that consisted of 279 
individuals undergoing single-level lumbar fusion via an open anterior approach who were randomized to receive either 
the LT (e.g., lumbar tapered)-Cage with rh-BMP-2 or the same cage filled with iliac crest autograft. In a non-randomized 
portion of the trial, an additional 136 individuals underwent a single level laparoscopic lumbar interbody fusion with 
rhBMP-2. There were no differences in fusion success rates, Oswestry Disability Index scores, or back pain between 
the randomized groups. The group treated laparoscopically also had similar fusion rates. The operative time and blood 
loss were significantly lower in those receiving the rh-BMP-2, and obviously, these individuals did not experience the 
pain and morbidity associated with the harvesting of autologous bone from the iliac crest. The results were similar in a 
similarly designed trial of posterior lumbar interbody fusion. In addition, the rhBMP-2 group had a shorter hospital stay 
of 3.4 days compared to 5.1 days for the control group. 
 
Systematic Reviews and Meta-Analyses 
Fitzgerald et al. (2025) conducted a systematic review to assess existing evidence on bone graft materials used in 
lumbar interbody fusion procedures for degenerative disc disease (DDD), with a focus on anterior lumbar interbody 
fusion (ALIF) and oblique lumbar interbody fusion (OLIF). The review included 21 studies, with 18 reporting clinical 
outcomes and 4 focusing on economic aspects. Nine studies examined Infuse™, comprising 3 randomized controlled 
trials (RCTs), a cohort study, and 4 case series, while 10 studies investigated alternative bone graft materials, such as 
allografts, vertebral spur combined with apacerum powder, and tricalcium phosphate with autologous bone marrow 
aspirate. Fusion outcomes from 4 RCTs showed comparable fusion rates between Infuse™ and iliac crest bone graft 
(ICBG), with rates ranging from 86.7% to 100% across different graft types. Secondary surgical outcomes, including 
implant removal and reoperation rates, showed no significant differences between Infuse™ and ICBG, while artificial 
disc replacement had higher reoperation rates. Procedural outcomes indicated Infuse™ led to shorter operative times 
and reduced blood loss, though differences were not clinically significant. Patient-reported outcomes demonstrated 
comparable Oswestry Disability Index scores for Infuse™ and ICBG, but artificial disc replacement showed greater 
improvements in back pain. Complication rates varied, with perioperative issues more frequent in Infuse™ recipients 
compared to artificial disc replacement but not ICBG. Long-term complications were inconsistently reported, with some 
studies showing no significant differences and others indicating postoperative complications in up to 12% of patients. 
The review was limited by the scarcity of high-quality comparative trials, making it difficult to establish the superiority 
of any bone graft. Overall, Infuse™ provided similar fusion success to ICBG with advantages in surgical efficiency and 
reduced donor site morbidity, but further research is needed to assess other bone graft options. 
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Biddau et al. (2024) conducted a systematic review to explore fusion rates and postoperative complications associated 
with bone graft substitutes in anterior lumbar interbody fusion (ALIF). rhBMP-2 had the highest fusion rates, ranging 
from 71% to 100% when assessed by computed tomography (CT) at 12 months. Synthetic grafts exhibited a wide 
range of fusion rates across different imaging methods, while allografts and peptide-based grafts had fewer CT-based 
data. However, fusion rates varied significantly due to differences in imaging modalities and postoperative assessment 
methods. The review’s limitations include significant variability in the imaging techniques used to assess spinal fusion, 
with only one-third of studies using CT at 12 months. Additionally, the inconsistency in diagnosing and reporting 
postoperative complications across studies, along with differences in surgical protocols, made it difficult to accurately 
compare complication rates and fusion outcomes between graft materials. The authors concluded that rhBMP-2 
demonstrates high efficacy for fusion in ALIF but its potential association with increased postoperative complications 
remains uncertain, underscoring the need for further studies with standardized fusion criteria and consistent 
complication reporting to better assess its safety and effectiveness. 
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Liu et al. (2020) conducted a meta-analysis and systematic review to assess the efficacy and safety of recombinant 
human bone morphogenetic proteins (rhBMP) compared with autologous iliac crest bone graft (ICBG) in lumbar fusion. 
The analysis included 20 randomized controlled trials with 2,185 patients. Results showed that rhBMP was associated 
with a higher fusion success rate (p = 0.0002), improved Oswestry Disability Index (ODI) (p = 0.03), and a lower 
reoperation rate (p = 0.0007) compared to ICBG. Subgroup analysis revealed that rhBMP-2 had significant advantages 
in fusion success and ODI improvement, as well as a reduced reoperation rate (p < 0.01), while rhBMP-7 showed no 
significant differences. There were no notable differences between rhBMP and ICBG in postoperative outcomes, 
including back pain, leg pain, adverse events, blood loss, or hospital stay. The study's limitations included the low 
quality of included studies, incomplete data, and inconsistent reporting methods. Additionally, a cost-benefit analysis 
was not conducted, limiting the ability to assess the economic feasibility of rhBMP. In conclusion, rhBMP-2 shows 
potential as an effective substitute for ICBG in lumbar fusion. However, rhBMP-7 did not demonstrate significant 
benefits and is not recommended. Further research, including cost-effectiveness analysis and direct comparison 
between rhBMP-2 and rhBMP-7, is needed to confirm these findings. 
 
Vavken et al. (2016) performed a meta-analysis to evaluate the effectiveness and safety of recombinant human bone 
morphogenetic protein-7 (rhBMP-7) in spinal fusion, comparing it with iliac crest bone graft (ICBG), local bone, or TCP 
in spine fusion. The analysis included six studies with a total of 442 patients (328 experimental, 114 control), with a 
mean age of 59 years. No significant differences were found between rhBMP-7 and the other treatments in terms of 
union rates (p = 0.247), complications (p = 0.545), postoperative pain (p = 0.941), or revision rates (p = 0.449). The 
study had limitations, including reliance on data from the included trials, clinical heterogeneity (e.g., cervical vs. lumbar 
fusion), and off-label use of rhBMP-7 across all studies. The analysis did not provide evidence to support the use of 
rhBMP-7 for spine fusion, as there were no improvements in union rates and no increase in complications or revisions. 
Although a mathematical indication of increased tumor rates was noted, it was based on a single case and is unlikely 
to have clinical significance. 
 
Non-Randomized Studies, Retrospective Reviews, and Other Evidence 
Hayes (2022) published a health technology assessment analyzing 19 studies that evaluated rhRMP-2 for spinal 
fusion. Thirteen randomized controlled trials, 4 retrospective registry analyses, a prospective trial, and a retrospective 
comparative cohort study were included. When compared with an autograft, evidence suggests that rhBMP-2 lumbar 
spinal fusions lead to quicker fusion and a greater likelihood of achieving fusion. However, rhBMP-2 does not seem to 
offer significant improvements in pain, disability, or quality of life over autografts. Few statistically significant differences 
were found between rhBMP-2 and bone autographs regarding complication rates. In lumbar spinal fusions, rhBMP-2 
was associated with increased postoperative pain but insignificant long-term pain reduction. For cervical fusion, 
rhBMP-2 was linked to higher rates of wound complications and dysphagia. Another analysis on cervical fusion 
procedures revealed that rhBMP-2 was correlated with increased risks of dysphagia, dysphonia, neurological 
complications, and hematoma or seroma formation, but also with a decreased need for tracheostomy tube insertion. 
The quality of evidence for rhBMP-2 in lumbar spinal fusion was deemed moderate, while for cervical fusion, it was 
considered low. Consequently, the health technology assessment suggests the necessity for additional studies with 
extended follow-up periods to ascertain whether the benefits of rhBMP-2 outweigh its associated risks 
 
Vincentelli et al. (2019) published a phase IV, national, multicenter, retrospective study to assess the utilization of 
rhBMP-2 in spine fusion surgery. Analysis encompassed four hundred patients exhibiting a spectrum of primary 
diagnostic indications, including degenerative disc disease (32.3%), spondylolisthesis (29.8%), deformity (14.8%), and 
pseudoarthrosis (7.3%). Fusion, the primary outcome, exhibited success rates in 48.4% of patients, with 13.7% 
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experiencing fusion failure. Fusion status remained undetermined in 12.4% of cases, and 25.4% of patients did not 
undergo fusion assessment. Notably, 12.4% lacked a determinable fusion status, and 25.4% lacked fusion 
assessments. At the 12-month mark, fusion success reached 94.5% among the assessed subset of 127 patients. 
Secondary outcomes included adverse events of interest (AEI) and secondary spine interventions, with 31 AEIs 
observed in 27 patients, only one of which was deemed related to rhBMP-2. Common AEIs comprised device 
displacement (7 patients) and fluid collection at the implant site (5 patients), necessitating unplanned secondary spine 
interventions in 4 patients. Limitations arose from the retrospective design and variations in patient follow-up protocols, 
resulting in over half lost to follow-up at 12 months. Despite limitations, this study offers valuable insights into the safety 
and efficacy of rhBMP-2 as a treatment option for spine fusion surgery, underlining its potential in clinical practice. 

 
i-Factor Protein for Spinal Fusion 
Randomized Controlled Trial 
Arnold et al. (2016) conducted a prospective, randomized, controlled, parallel, single-blinded FDA Investigational 
Device Exemption trial to evaluate the safety and efficacy of i-Factor Bone Graft compared to local autograft for single-
level anterior cervical discectomy and fusion (ACDF) in patients with cervical radiculopathy. The trial included 319 
patients, with 154 receiving autograft and 165 receiving i-Factor in a cortical ring allograft. The primary outcomes 
assessed were fusion rates, Neck Disability Index (NDI) scores, and neurological success rates. Secondary outcomes 
included VAS pain, SF-36v2 quality of life assessments, and Odom outcomes. At the 12-month mark, fusion rates 
were 88.97% in the i-Factor group and 85.82% in the autograft group (p = 0.0004). Both groups showed significant 
improvements in NDI scores, with a change of 28.75 points for i-Factor and 27.40 points for autograft (p < 0.0001). 
Neurological success rates were high for both groups (p < 0.001), with no significant difference in adverse event rates 
(p = 0.8814). Both VAS pain and SF-36v2 scores demonstrated similar improvements in both groups. A substantial 
proportion of patients reported good or excellent Odom outcomes, with 81.4% in both groups. i-Factor met all four 
FDA-mandated noninferiority success criteria, confirming its safety and efficacy in single-level ACDF for cervical 
radiculopathy. Both the i-Factor and autograft groups showed significant post-surgery improvements and high fusion 
success rates. 
 
Arnold et al. (2018) compared the two-year outcomes of patients who received i-Factor versus those who underwent 
autograft procedures. Fusion rates were similar between the two groups, with i-Factor achieving 97.30% and autograft 
94.44% (p = 0.2513), as were neurological success rates (94.87% for i-Factor and 93.79% for autograft, p = 0.7869). 
Both groups showed improvements in the Neck Disability Index (p = 0.1448), VAS scores for arm (p = 0.2763) and 
neck (p = 0.1652) pain, and Short Form-36 (SF-36v2) scores, with no significant differences between the groups. 
However, the composite endpoint of overall success, which included fusion, Neck Disability Index improvement, 
neurological success, and absence of re-operations, was higher in the i-Factor group (69.83%) compared to the 
autograft group (56.35%, p = 0.0302). Reoperation rates were similar between the i-Factor (7.45%) and autograft 
(10.53%) groups (p = 0.3411), and no allergic reactions were reported in the i-Factor group. The study concluded, two-
year post-surgery, i-Factor used in anterior cervical discectomy and fusion is both safe and effective, with outcomes 
comparable to those achieved with autograft bone. 
 
Systematic Reviews and Meta-Analyses 
Hasan et al. (2023) conducted a systematic review to evaluate the effectiveness and overall outcomes of i-
Factor/ABMP-15 in lumbar spine surgery. The review included five studies, assessing primary outcomes such as fusion 
rates and the efficacy of iFactor, along with secondary outcomes including patient-reported measures and complication 
rates. Fusion rates across interbody approaches ranged from 92.7% to 97.9%, while posterolateral, non-instrumental 
fusion rates varied from 50% to 57%. i-Factor/ABM/P-15 demonstrated a significantly faster fusion rate  compared to 
traditional grafts, including allograft, autograft, DBM, and rhBMP-2. Limitations of the review included small sample 
sizes, a predominance of single-center studies, and variations in i-Factor grafting techniques. The review concluded 
that i-Factor/ABMP-15 achieved a notably faster fusion rate, with patient reported outcomes comparable to those of 
other grafting methods in lumbar spine surgery. 

 
National and Specialty Organizations   
 
The American Association of Neurological Surgeons (AANS) and Congress of Neurological Surgeons (CNS) 
published a joint guideline in 2014 stating that the use of rhBMP-2 could be a substitute for AICB in lumbar fusion. The 
guideline also notes that although rhBMP-2 has been shown to have a positive effect on fusion rate, its use is 
associated with unique complications. Surgeons utilizing rhBMP-2 should be aware of the potential for these 
complications and be selective in their use. Further research on identifying patient populations that would best benefit 
from rhBMP-2 is warranted (Kaiser et al. 2014). 
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The North American Spine Society (NASS) published Appropriate Use Criteria for Degenerative Lumbar 
Spondylolisthesis, citing that BMP is a reasonable option for bone graft in patients who are at higher risk of nonunion 
due to smoking (NASS 2020).  
 
The International Society for the Advancement of Spine Surgery (ISASS) published Recommendations and 
Coverage Criteria for Bone Graft Substitutes used in Spinal Surgery. The guidelines suggest that the P-15 peptide in 
the form of i-Factor is safe and effective based on its mechanism of action and clinical data from an IDE level 1 clinical 
study (Abjornson et al. 2018). 

CODING & BILLING INFORMATION 

 
CPT (Current Procedural Terminology) 
Code  Description 
20930 Allograft, morselized, or placement of osteopromotive material, for spine surgery only (List separately

in addition to code for primary procedure)  
 

20999 Unlisted procedure, musculoskeletal system, general [when specified as placement of recombinant 
human bone morphogenetic protein for tibial fracture] 

 
CODING DISCLAIMER. Codes listed in this policy are for reference purposes only and may not be all-inclusive. Deleted codes and codes which 
are not effective at the time the service is rendered may not be eligible for reimbursement. Listing of a service or device code in this policy does not 
guarantee coverage. Coverage is determined by the benefit document. Molina adheres to Current Procedural Terminology (CPT®), a registered 
trademark of the American Medical Association (AMA). All CPT codes and descriptions are copyrighted by the AMA; this information is included for 
informational purposes only. Providers and facilities are expected to utilize industry standard coding practices for all submissions. When improper 
billing and coding is not followed, Molina has the right to reject/deny the claim and recover claim payment(s). Due to changing industry practices, 
Molina reserves the right to revise this policy as needed. 

APPROVAL HISTORY 

 
04/09/2025 Policy reviewed. Removed “Medical necessity criteria for lumbar fusion are met” from lumbar fusion criteria. Updated Summary of 

Medical Evidence and References.  
04/10/2024 Policy reviewed. Changed name to ‘Bone Graft Substitutes for Bone Fusion.’ Updated coverage criteria to include i-Factor protein.  

Updated Summary of Medical Evidence and References.  
04/13/2023          Policy reviewed. No changes in criteria. Updated references. 
04/13/2022 Policy reviewed. Overview, Summary of Evidence and References updated. Coverage criteria for use in lumbar fusion 

 revised to include levels L2-3. 
 

                           
04/05/2021 Policy reviewed, no changes to criteria; literature review did not yield any new applications of the Infuse bone graft.  
06/17/2020 Policy reviewed, no changes to coverage criteria. 
06/19/2019 Policy reviewed, no changes to coverage criteria.  
07/10/2018 Policy reviewed, no changes to coverage criteria.  
09/19/2017 Policy reviewed, no changes to coverage criteria. 
09/15/2016 Policy reviewed, no changes to coverage criteria. 
12/16/2015  Policy reviewed, no changes to coverage criteria. 
12/08/2014 New policy. 

 

REFERENCES 
 

1. Arnold PM, Sasso RC, Janssen ME, et al. Efficacy of i-Factor Bone Graft versus Autograft in Anterior Cervical Discectomy and Fusion: Results 
of the Prospective, Randomized, Single-blinded Food and Drug Administration Investigational Device Exemption Study. Spine (Phila Pa 1976). 
2016 Jul 1;41(13):1075-1083. doi: 10.1097/BRS.0000000000001466. PMID: 26825787. 

2. Arnold PM, Sasso RC, Janssen ME, et al. i-Factor™ Bone Graft vs Autograft in Anterior Cervical Discectomy and Fusion: 2-Year Follow-up of 
the Randomized Single-Blinded Food and Drug Administration Investigational Device Exemption Study. Neurosurgery. 2018 Sep 1;83(3):377-
384. doi: 10.1093/neuros/nyx432. PMID: 28945914. 

3. Biddau DT, Wang ZA, Faulks CR, et al. Bone graft substitutes used in anterior lumbar interbody fusion: a contemporary systematic review of 
fusion rates and complications. J Spine Surg. 2024 Sep 23;10(3):548-561. doi: 10.21037/jss-24-24. Epub 2024 Aug 23. PMID: 39399091; 
PMCID: PMC11467266. 

4. Boden SD, Kang J, Sandhu H, Heller JG. Use of recombinant human bone morphogenetic protein-2 to achieve posterolateral lumbar spine 
fusion in humans: a prospective, randomized clinical pilot trial. Spine. 2002; 27(23):2662-2673. 

5. Galimberti F, Lubelski D, Healy AT, et al. A systematic review of lumbar fusion rates with and without the use of rhbmp-2. Spine (Phila Pa 
1976). 2015 Jul 15;40(14):1132-9. doi: 10.1097/BRS.0000000000000971. 

6. Garrison KR, Shemilt I, Donell S, et al. Bone morphogenetic protein (BMP) for fracture healing in adults. Cochrane Database of Systematic 
Reviews 2010, Issue 6. Art. No.: CD006950. 

7. Govender S, Csimma C, Genant HK, et al. BMP-2 evaluation in surgery for tibial trauma (BESTT) study group: Recombinant human bone 



       
Molina Clinical Policy 
Bone Graft Substitutes for Bone Fusion: Policy No. 218 
Last Approval: 04/09/2025 
Next Review Due By: April 2026 
 

 
                                                      page 7 of 7  

morphogenetic protein-2 for treatment of open tibial fractures – a prospective, controlled, randomized study of four hundred and fifty patients. 
J Bone Joint Surg Am. 2002;84-A(12):2123-2134. doi: 10.2106/00004623-200212000-00001. 

8. Hasan S, Al-Jamal M, Miller A, et al. Efficacy and Outcome Measurement of iFactor/ABM/P-15 in Lumbar Spine Surgery: A Systematic Review. 
Global Spine J. 2023 Nov 23:21925682231217253. doi: 10.1177/21925682231217253. Epub ahead of print. PMID: 37994908. 

9. Hayes. Recombinant human bone morphogenetic protein (rhBMP) for use in spinal fusion. Published September 17, 2018. Updated October 
11, 2022. Accessed January 23, 2025. https://evidence.hayesinc.com/. 

10. Kaiser MG, Groff MW, Watters WC 3rd, et al. Guideline update for the performance of fusion procedures for degenerative disease of the lumbar 
spine. Part 16: bone graft extenders and substitutes as an adjunct for lumbar fusion. J Neurosurg Spine. 2014 Jul;21(1):106-32. doi: 
10.3171/2014.4.SPINE14325. 

11. Liu S, Wang Y, Liang Z, et al. Comparative clinical effectiveness and safety of bone morphogenetic protein versus autologous iliac crest bone 
graft in lumbar fusion: a meta-analysis and systematic review. Spine (Phila Pa 1976). 2020 Jun 15;45(12):E729-E741. doi: 
10.1097/BRS.0000000000003372. 

12. Major Extremity Trauma Research Consortium (METRC). A Randomized Controlled Trial Comparing rhBMP-2/Absorbable Collagen Sponge 
Versus Autograft for the Treatment of Tibia Fractures With Critical Size Defects. J Orthop Trauma. 2019 Aug;33(8):384-391. doi: 
10.1097/BOT.0000000000001492. PMID: 31022069. 

13. Medtronic. Infuse bone graft. Updated December 2020. Accessed January 23, 2025. https://www.medtronic.com/us-en/healthcare-
professionals/products/spinal-orthopaedic/bone-grafting/infuse-bone-graft.html. 

14. North American Spine Society (NASS). Appropriate use criteria: Degenerative lumbar spondylolisthesis. Published 2020. Accessed January 
23, 2025. https://www.spine.org/Research/Appropriate-Use-Criteria. 

15. Sage K, Levin S. Basic principles of bone grafts and bone substitutes. Updated March 18, 2024. Accessed February 6, 2025. 
http://www.uptodate.com. 

16. United States Food and Drug Administration (FDA). Humanitarian Device Exemption (HDE): OP-1 Implant & OP-1 Putty (#H010002). Published 
October 17, 2001. Accessed January 23, 2025. https://www.accessdata.fda.gov/cdrh_docs/pdf/H010002a.pdf. 

17. United States Food and Drug Administration (FDA). Humanitarian Device Exemption (HDE). OP-1 putty for posterolateral spinal fusions. 
Published April 7, 2004. Accessed January 23, 2025. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=375512. 

18. United States Food and Drug Administration (FDA). Premarket Approval (PMA): i-FACTORTM Peptide Enhanced Bone Graft (P140019). 
Published November 3, 2015. Accessed January 23, 2025. https://www.accessdata.fda.gov/cdrh_docs/pdf14/P140019b.pdf. 

19. 1 United States Food and Drug Administration (FDA). Premarket Approval (PMA): INFUSE™ Bone Graft/LT-CAGE™ lumbar tapered fusion 
device (P000058). Published June 28, 2002. Accessed January 23, 2025. https://www.accessdata.fda.gov/cdrh_docs/pdf/P000058a.pdf. 

20. 2 United States Food and Drug Administration (FDA). Premarket Approval (PMA): INFUSE™ Bone Graft for Tibial Fracture (P000054). 
Published November 21, 2002. Accessed January 23, 2025. https://www.accessdata.fda.gov/cdrh_docs/pdf/P000054b.pdf. 

21. 3 United States Food and Drug Administration (FDA). Premarket Approval (PMA). Product code: NEK. Published July 11, 2002. Accessed 
January 23, 2025. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMA/pma.cfm. 

22. United States Food and Drug Administration (FDA). Public health notification: Life-threatening complications associated with recombinant 
human bone morphogenetic protein in cervical spine fusion. Published July 2008. https://www.fda.gov/. 

23. Vavken J, Vavken P, Mameghani A, Schaeren S. Union rate and complications in spine fusion with recombinant human bone morphogenetic 
protein-7: Systematic review and meta-analysis. Global Spine J. 2016 Mar;6(2):124-32. doi: 10.1055/s-0035-1557143. 

24. Vincentelli AF, Szadkowski M, Vardon D, et al. rhBMP-2 (Recombinant Human Bone Morphogenetic Protein-2) in real world spine surgery. A 
phase IV, National, multicentre, retrospective study collecting data from patient medical files in French spinal centres. Orthop Traumatol Surg 
Res. 2019 Oct;105(6):1157-1163. doi: 10.1016/j.otsr.2019.04.023. Epub 2019 Jul 16. PMID: 31324520. 

 
 

Molina Healthcare, Inc. ©2025 – This document contains confidential and proprietary information of Molina Healthcare   
and cannot be reproduced, distributed, or printed without written permission from Molina Healthcare. 

https://evidence.hayesinc.com/
https://www.medtronic.com/us-en/healthcare-professionals/products/spinal-orthopaedic/bone-grafting/infuse-bone-graft.html
https://www.medtronic.com/us-en/healthcare-professionals/products/spinal-orthopaedic/bone-grafting/infuse-bone-graft.html
https://www.spine.org/Research/Appropriate-Use-Criteria
http://www.uptodate.com
https://www.accessdata.fda.gov/cdrh_docs/pdf/H010002a.pdf
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=375512
https://www.accessdata.fda.gov/cdrh_docs/pdf14/P140019b.pdf
https://www.accessdata.fda.gov/cdrh_docs/pdf/P000058a.pdf
https://www.accessdata.fda.gov/cdrh_docs/pdf/P000054b.pdf
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMA/pma.cfm
https://www.fda.gov/

